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Carbon Monoxide Thermophysical Properties from 68 to 1000 K at Pressures 
to 100 MPa 

RobertO. Goodwin 

Chemical Engineering Science Division, National Engineering Laboratory, National Bureau of Standards, Boulder, Colorado 80303 

An improved form of the nonanalytic equation of state is used to compute thermody
namic propenies of carbon monoxide along isobars up to 100 MPa, at integral tempera
tures from coexistence to 1000 K. 

Key words: carbon monoxide; compressibility factors; densities;. enthalpies; entropies; equation of 
state; fugacities; heats of vaporization; ideal gas; Joule-Thomson inversion; orthobaric densities; 
specific heats; speeds of sounds; vapor pressures. 
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Symbols and Units 
Subscripts c and t refer to critical and to liquid triple points 
Subscripts g and 1 refer to satura,ted vapor and liquid 
Subscript u refers to liquid-vapor coexistence 

a,p, Y,E,1],P 
CG"{T) 
Cv(p,T) 
Cv(T)u 

Cp(p,T) 
d 
E(p,T) 
E; 
liP 
F(p,T) 
G(p,T) 
H(p,T) 
H; 
J 
L 
mol 
p 

Qvap 

R 

p 
a 
S(p,T) 
T 
TG"(p) 
9(p) 
v 
c:u(p,T) 
W(p,T) 
x(T) 
xG"(p) 

Z(P,p,T) 

exponents in various functions 
saturated liquid heat capacity, J mol- l K- 1 

isochoric heat capacity, J mo}-I K- 1 

isochoric heat capacity at the liquid bound
ary, J mo}-l K- 1 

isobaric heat capacity, J mol- I K- 1 

density, kglm3 

internal energy, J/mol 
4555.006 J/mol (arbitrary) 
fugacity Ipressure coefficient 
defined function in the EOS 
Gibbs energy, J/mo} 
enthalpy, J/moI 
enthalpy for ideal gas state at T = 0 
joule, 1 N· m 
liter, 10-3 m3 

28.01 g of carbon monoxide 
pressure in MPa; ! MJ:'a = !UV N/m2, 
1 bar = 105 N/m2,1 atm = 1.013 25 
bar = 0.101 325 MFa 
vapor pressure of saturated liquid. MPa 
Pu[Tu(p)], vapor pressure as function 
of density 
~vap, the heat of vaporization, J/mo} 
gas constant, 8.3145 J mol- I K-t, 
0.0083145 (MFa. L/mol)/K 
density, mollL 
plpc' reduced density 
entropy, J mol- I K- 1 

temperature, K 
liquid-vapor coexistence temperature, K 
defined locus of temperatures for the EOS, K 
II p, molal volume, L/mol 
[1 - 8(P)/T], for the EOS 
speed of sound, mls 
T lTc, reduced temperature for the EOS 
Tu (p)ITc' reduced coexistence 
temperature for the EOS 
P lip . R . T). the "compressibility factor" 

1. Introduction 
Carbon monoxide (CO) is an industrially important flu

id, yet the only thorough correlation of its thermophysical 
properties apparently is the 1956 report by Leah.50 In 1955, 
ideal gas state functions and low-density Pp T data were tab
ulated to high temperatures by Hilsenrath et al.45 In 1963, 
Mullins et al. derived vapor pressures and heats ofvaporiza
tion up to the normal hoilingpoint (nbpl_62 Also in 1963 Hust 
and Stewart tabulated properties along isobars by corre
sponding states with nitrogen.47 Some more recent data are 
mentioned in sections below, including our recent PpTmea
surements.36 
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In the present report we give a significantly improved 
version of the nonanalytic equation of state that has been 
used for the light hydrocarbons and for hydrogen sul
fide.37-

39
,44 The density-temperature phase diagram is out

lined in Fig. 1. Selected fixed-point values are in Table 1. 
The triple-point temperature is from Mullins et al. 62

; 

the nonna1 bOiling-poim temperature is from vapor-pres
sure Eq. (2). OUf selected critical-point temperature, Tc 
= 132.85 K, is lower than 132.92 K reported by Mathias 
and Crommelin.52•53 

Densities of liquid and of vapor at the triple and at the 
boiling-point temperatures are from Eqs. (3) and (4). Our 
selected critical density is Pc = 10.85 mol/L, as compared 
with the 10.65 mollL value reported by Mathias and Crom
melin.53 Rectilinear diameter data in Ref. 53 extrapolate lin
early to about 10.9 mollL at T = Tc ' as plotted in Ref. 36. 

OUf fixed-point pressures are from vapor-pressure Eq. 
(2). Our Pc = 3.4935 MPa agrees with Mathias and Crom
melin, 3.4987 MPa. Critical constants given by Cardosol3 

were Tc = 134.45 K, Pc = 11.10 mollL, and Pc = 3.506 
MPa. 

2. Developing the Equation of State 
This isochoric equation of state (EOS) originates on a 

given, liquid-vapor coexistence boundary.35 Hence we first 
formulate the melting line, the vapor pressures, and the orth
obaric densities. 

2.1. Melting and Vapor Pressures 

a. The Melting Une 

Data ofVerschoyle81 and ofClusius et a1. 18 from 1.0 to 
25 MPa are formulated by the Simon equation 

TABLE 1. Fixed-point values used for carbon monoxide 

Triple point Boiling point Critical point 

Telnperature, K 68.127 81.6375 1:32.85 
Pressure, MPa 0.01540 0.101325 3.4935 
Density, mol/L 

vapor 0.02745 0.15579 10.85 
liquid 30.2497 28.2544 to.85 
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(1) 

where Po = 169.065 MPa and € = 1.79. For the 16 data 
points used, the rms of relative pressure deviations is 1.0%. 
This formulation is used only as a low-temperature limit for 
the isobar tabulations in Table 15,where it is extrapolated to 
100 MPa. 

b. The Vapor Pressures 

Table 2 presents experimental and formulated data. 
Temperatures of Clayton and Giauque16 are increased by 
0.025K,46 and those of Michels et al.60 are adjusted to the 
IPTS-68.3 The exponentp in Eq. (2) was adjusted such that, 
at the critical point, the slope is approximately equal to that 
of the critical isochore from the EOS. Letx==T /Tc then, for 
Pin MPa, 

In(10 . P) = a/x + b + c . x + d . x2 + e . x 3 + f· (1 - x) P, 

(2) 

where p = 1.25, and 

a = . - 7.461 267 899, 

b = 16.516 128685, 
c ~ - 12.217914523, 

d = 9.048 182735, 

e = - 2.331 639377, 

/= 0.892713 142. 

For the 56 vapor-pressure data used, the rms relative devi
ation is 0.06%. The experimental residual in the last column 
of Table 2 is derived from the elementary vapor-pressure 
equation, In(P 0") = a b IT, by constraint to the end points. 
It is 

In(P IPt)/ln(PcIP t } - (1 T t/T}/(1- TtITc ). 

Its cubic behavior versus T dictates the number of terms 
needed for Eq. (2). 

2.2. The ·Orthobaric Densities 

a. Saturated Liquid Densities 

Table 3 presents experimental and formulated data. 
Densities of Terry et al.74 are increased by 0.35%; see Refs. 
1,42, and 43. Recent data at ID = 92 were derived by Good
win as detailed in Ref. 36. For Eq. (3) the argument is 
u( T )==( 1 - T ITc ), and the coefficient b is constrained to a 
rectilinear diameter determined by the average ofliquid and 
vapor densities at 110.0 K. With,B 0.35, 

(PI/Pc -1) a . uP +b.·u + c· u2 + d· u3
, (3) 

U = 1.858 874 11, 

b = 0.786 203 43, 

c = - 0.340 489 76, 

d = 0.350409 79. 

The rms relative deviation is 0.036% for the 33 selected liq
uid density data. Excluded data, with zero least-squares 
weights, appear at the bottom of Table 3. 

TABLE 2. Comparison of reported vapor pressures with values 
calculated from Eq. (2) 

ID Wt T,K T/Tc P,MPa Calc. P % dP"ldT Resid. 
MPa dev. MPa/K 

3 1.00 68.127 .51281 .01540 .01540 -.01 .00263 -.00002 
4 .50 
4 .50 
3 1.00 
4 .50 
6 .50 
4 .50 
6 .50 
3 1.00 
4 .50 
6 .50 

LOO 
4 .50 
3 LOO 
6 .50 
3 1.00 
6 .50 
6 .50 

1.00 
.50 

3 LOO 
6 .50 
3 1.00 
6 .50 
3 1.00 

.50 
3 1.00 
6 .50 

.50 
3- 1.00 
6 .50 
3 1.00 
3 1.00 

.50 
1.00 

6 .50 
10 

1.50 
5 1.50 
5 1.50 

68.296 .51408 
68.681 .51698 
69.000 .51938 
68.292 .51405 
69.125 .52033 
69.590 .52382 
69.916 .52628 
70.000 .52691 
70.490 .53060 
70.715 .53229 
71.000 .53444 
71.523 .53837 
72.000 .54196 
72.252 .54386 
73.000 .54949 
73.272 .55154 
73.886 .55616 
74.000 .55702 
74.612 .56163 
75.000 .56455 
75.460 .56801 
76.000 .57207 
76.378 .57492 
77.000 .57960 
77.294 .58181 
78.000 .58713 
78.137 .58816 
78.976 .59447 
79.000 .59466 
79.886 .60132 
80.000 .60218 
81.000 .60971 
81.130 .61069 
81.638 .61451 
82.061 .61769 
8:L 161 _62598 

93.253 .70194 
94.801 .71359 
96.238 .72441 

1.50 101.273 .76231 
1.50 103.078 .77590 
1.50 105.130 .79134 
1.50 108.807 .81902 
1.50 108.810 .81904 

.01584 

.01691 

.01784 

.01586 

.01820 

.01962 

.02074 

.02100 

.02264 

.02352 

.02460 

.02658 

.02867 

.02982 

.03325 

.03463 

.03776 

.03840 

.04179 

.04415 

.04697 

.05056 

.05304 

.05767 

.05981 

.06553 

.06657 

.07387 

.07420 

.08249 

.08373 

.09416 

.09558 

.10133 

.10632 
_12027 

.31878 

.36298 

.40770 

.59754 

.67904 

.78113 

.99057 

.99085 

.01585 -.07 .00269 

.01691 -.02 .00283 

.01784 .02 .00296 

.01584 .13 .00269 

.01821 -.04 .00301 
~01965 -.16 .00320 
.02072 .12 .00333 
.02100 .01 .00337 
.02270 -.27 .00359 
.02352 -.00 .00369 
.02459 .04 .00382 
.02666 -.29 .00408 
.02866 .04 .00432 
.02976 .17 .00445 
.03324 .02 .00486 
.03458 .12 .00501 
.03777 -.02 .00537 
.03839 .03 .00544 
.04183 -.10 .00582 
.04414 .02 .00607 
.04700 -.08 .00638 
.05055 .03 .00675 
.05315 -.20 .00702 
.05766 .02 .00748 
.05989 -.14 .00770 
.06552 .01 .00826 
.06666 -.13 .00837 
.07397 -.14 .00907 
.07419 
.08259 
.08372 
.09416 
.09560 
.10133 
.10630 

.01 .00909 
-.12 .00987 

.01 .00998 
-.01 .01092 
-.02 .01105 
-.00 .01155 

.02 .01198 
_12012 12 _01314 

.31862 .05 .02724 

.36287 .03 .02996 

.40783 -.03 .03263 

.59769 -.03 .04307 

.67915 -.02 .04723 

.78113 -.00 .05223 

.99074 -.02 .06195 

.99093 -.01 .06195 

.00010 

.00067 

.00113 

.00045 

.00117 

.00148 

.00235 

.00224 

.00222 

.00294 

.00328 

.00315 

.00415 

.00459 

.00487 

.00523 

.00537 

.00553 

.00563 

.00606 

.00609 

.00652 

.00625 

.00688 

.00668 

.00715 

.00691 

.00709 

.00736 

.00725 

.00752 

.00758 

.00756 

.00762 

.00766 
_00783 

.00557 

.00502 

.00441 

.00265 

.00204 

.00139 

.00023 

.00025 
1. 50 112.470 .84659 1.23712 1.23690 .02 .07263 .00065 

1.50 116.307 .87548 1.5391I 1.53887 .02 .08497 -.00140 
1.50 1I6.309 .87549 1.53922 1.53904 .01 .08498 -.00141 
1.50 119.363 .89848 1.81486 1.81475 .01 .09572 -.00180 
1.50 122.686 .92349 2.15378 2.15367 .01 .10846 -.00197 
1.50124.966.940652.41080 2.41I63 -.03.11794 -.00198 
1.50127.557.960162.732072.73212 -.00 .12964 -.00165 
1.50 129.851 .97743 3.04295 3.04247 .02 .14118 -.00115 

5 1.50 131.117 .98696 3.22624 3.22567 .02 .14839 -.00076 
1.50 131.880 .99270 3.::14073 3.34074 -.00 .15336 -.00050 

1.50 132.572 .99791 3.44808 3.44872 -.02 .15910 -.00021 

56 data points, rms deviation .063%. 
ID code: (3) Mullins, (4) Shimoda, (5) Michels, (6) Clayton. 

b. Saturated Vapor Densities 

Tablt:: 4 prt::st::nts t::Aperimental and furrnulatt::u uata. At 
ID = 10, the heat of vaporization of Clayton and Giauque,16 
1640 J Imol, has been used in the Clapeyron equation with 
Eqs. (2) and (3) to derive the vapor density at the normal 
boiling point. Data at ID = 91,92 were derived by Good-

J. Phys. Chem. Ref. Data. Vol. 14, No.4, 1985 
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TABLE 3. Comparison of reported saturated liquid densities 
with values calculated from Eq. (3) 

ID Wt T,K TITc d p Calc. P % dpl/dT 
kg/m3 mo1!L mo1!L dev mol L -IK- 1 

4 1.00 
4 1.00 
3 1.00 
4 1.00 
3 1.00 

68.130 .51283 847.1 30.244 30.249 -.02 -.1423 
73.560 .55371 825.5 29.473 29.466 .02 -.1463 
77.729.58509808.328.85728.849 .03 -.1500 
78.030 .58735 806.4 28.790 28.804 -.05 -.1503 
79.995 .60215 798.3 28.500 28.506 -.02 -.1524 

81 1.00 
3 1.00 
3 1.00 
3 1.00 

81.650 .61460 791.8 28.270 28.252 .06 -.1543 
82.415 .62036 788.1 28.136 28.134 .01 -.1552 
84.953 .63947 776.7 27.728 27.736 -.03 -.1584 
87.788 .66081 764.2 27.282 27.281 .00 -.1625 

81 1.00 
1.00 
1.00 

4 1.00 
3 1.00 

81 1.00 

90.000 .67746 754.0 26.919 26.918.00 -.1661 
90.067 .67796 753.5 26.901 26.907 -.02 -.1662 
92.865 .69902 740.5 26.439 26.435.01 -.1712 
94.160 .70877 734.1 26.208 26.212 -.01 -.1738 
94.678 .71267 731.5 26.115 26.121 -.02 -.1748 
95.000 .71509 730.4 26.075 26.065.04 -.1755 

92 1.00 
3 1.00 

95.933 .72212 725.5 25.900 25.900 -.00 -.1775 
96.399 .72562 723.4 25.825 25.817 .03 -.1786 

3 1.00 98.153 .73883 714.1 25.495 25.500 -.02 
3 1.00 99.859 .75167 705.9 25.200 25.185 .06 

81 1.00 100.000 .75273 704.9 25.165 25.159 .03 
4 1.00 100.930 .75973 699.5 24.974 24.983 -.04 

3 1.00 101.645 .76511 695.9 24.846 24.846 -.00 
4 1.00 103.500 .77907 685.6 24.477 24.485 -.03 

81 1.00 105.000 .79037 677.5 24.187 24.184 .01 
3 1.00 105.374 .79318 675.3 24.11l 24.108 .01 

92 1.00 106.319 .lSWL~ 66~.4 Lj.~W :z.L~lj -.U6 

4 1.00 107.610 .81001 661.7 23.623 23.641 -.08 
81 1.00 110.000 .82800 647.9 23.131 23.119 .05 
92 1.00 115.658 .87059 609.2 21.750 21.760 -.05 
92 1.00 121.801 .91683 560.2 20.000 19.982 .09 
4 1.00 125.600 .94543 520.8 18.594 18.593 .01 

92 1.00 127.378 .95881 498.6 17.800 17.800 -.00 
92 1.00 129.839 .97734 459.4 16.400 16.400 -.00 

-.1827 
-.1871 
-.1875 
-.1901 

-.1921 
-.1979 
-.2030 
-.2044 
-.ZU7~ 

-.2131 
-.2240 
-.2592 
-.3277 
-.4133 
-.4845 
-.6859 

81 0.00 80.000 .60218 800.0 28.560 28.505 .19 -.1524 
4 0.00 82.250 .61912 790.9 28.235 28.160 .27 -.1550 
4 0.00 87.150 .65600 769.0 27.456 27.385 .26 -.1616 
4 0.00 90.280 .67956 754.5 26.935 26.871 .24 -.1665 

0.00 102.887 .77446 690.2 24.641 24.606 .14 
0.00 106.735 .80342 668.8 23.879 23.826 .22 

3 0.00 108.171 .81423 659.4 23.542 23.521 .09 
4 0.00 109.050 .82085 652.6 23.300 23.330 -.13 
3 0.00 109.578 .82482 651.7 23.268 23.213 .23 
3 0.00 111.044 .83586 641.9 22.916 22.883 .14 

81 0.00 115.000 .86564 615.3 21.966 21.929 .17 
81 0.00 120.000 .90327 577.3 20.609 20.549 .29 
4 0.00 120.900 .91005 565.8 20.201 20.271 -.35 

810.00 125.000 .94091526.718.80518.836 -.16 
40.00 127.820 .96214491.917.:;6217.:;81 -.11 

4 0.00 129.810 .97712 456.4 16.294 16.420 -.77 
4 0.00 130.560 .98276 440.3 15.718 15.865 -.93 
4 0.00 130.860 .98502 433.7 15.482 15.613 -.84 
4 0.00 131.390 .98901 422.0 15.066 15.103 -.24 

33 data points, rms deviation 0.036%. 
ID code: (3) Terry, (4) Mathias, (81) Barreiros, 
(92) Isochores/EOS/vapor pressure. 

-.1959 
-.2096 
-.2155 
-.2195 
-.2220 
-.2294 
-.2542 
-.3022 
-.3142 
-.3953 
-.:;08:; 

-.6820 
-.8075 
-.8787 

-1.0607 

win.36 Equation (4) has been developed to yield a compress
ibility factor for saturated vapor which approaches unity in 
the limit of low densities. 34 Thus Zu(T) is formulated by 
using vapor-pressure Eq. (2), the reduced vapor pressure, 

TI(T)==Pu(T)IPc' 

and 

x(T)==T lTc, u(T)==(l - x), 

when 

Zu(T) = 1 + (Zc - 1)· TI ·x-2 ·f(x), 
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(4) 

5 

f(x)==1 +A1· uP +A2 • u r + L A;· U;-2, 

where f3 = 0.35, r = 0.70, and 

Al = - 0.764 7888, 

Az = - 0.5183665, 

A 3 = 2.029468 1, 

A4 = - 2.040045 2, 

As = 1.796599 1. 

;=3 

The first coefficient in Eq. (4) is constrained, for symmetry of 
orthobaric densities near Tc ' in terms of the first coefficient 
in Eq. (3), . 

A1==a. Zc/(Zc - 1), 

as reported in Ref. 36. The experimental residual in the last 
column of Table 4 is 

(5) 

The rms relative deviation is 0.47% for the 26 selected vapor 
density data. Excluded data appear at the bottom of Table 4. 
Clearly, the precision (or accuracy) of available data is less 
than desired to derive accurate heats of vaporization. 

2.3. The Equation of State 

Table 5 summarizes sources of PpT data, their ranges, 
and deviations from the following EOS. Results of Deming 
and Schupe are weighted (Wt.) zero because they were 
smoothed from data of Bartlett et al. Data of Robertson and 
Babb at extreme pressures are weighted zero in deference to 
the precise data of Michels et al. Data ofBarreiros et al. have 
a low weight because they are for the compressed liquid 
where derivatives ap lap, ap I aT are extremely large. Plots 
of data of Michels et al. at extreme pressures show strong, 
negative isochore curvatures at high densities and tempera
tures. This behavior has been the key for developing the fol
lowing EOS where, for any density (isochore), the coexis
tence temperature Tu(p) is obtained by iteration from Eqs. 
(3) or (4), and thus the vapor pressure P u [Tu ( p)] is a function 
of density. 

P-Pu{p) =pR· [T- Tq(p)] +0" (pRTc) .F(p,T), (6) 

F(p,T)==Al .F1(p,T) +A2 • O'.Fz(p,T) 

+A3 ·tT .F3(p,T) +A4 ·f(p) .F4(p,T), (6a) 

f{p)==(O' - 1)· (a - 0'0)' (a - O't). (6b) 

Here, R is the gas constant; 0' is the reduced density; 0'0 is a 
constant near 2.0; and at Ptlpc is the reduced density of 
liquid at the triple point. 

The first three temperature-dependent functions in Eq. 
(6a) are designed to give isochores whose curvatures become 
increasingly negative with increase 'of the density, 

F1(p,T)==x(T) - xu(p), 

F2{p,T)==xE
• exp{ b· [1 - Tu(p)IT]} - x~, 

where 

E= 1/2, 

and 

(6c) 

(6d) 
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TABLE 4. Comparison of reported saturated vapor densities with values 
calculated from Eq. (4) 

10 Wt T,K TITc d,kg/m3 p mol/L Calc. p % dev. dpg/dT F(Z) 
mol/L mol L-1K-1 

91 .02 70.000 .52691 1.026 .03663 .03652 .30 .00540 .9917 
91 .06 75.000 .56455 2.035 .07265 .07238 .38 .00917 .9169 
81 .49 80.000 .60218 3.663 .13079 .13059 .16 .01438 .8040 
91 .10 80.000 .60218 3.674 .13118 .13059 .46 .01438 .8651 
10 .54 81.638 .61451 4.347 .15521 .15580 -.38 .01644 .7017 
81 .54 81.650 .61460 4.375 .15621 .15599 .14 .01645 .7925 
91 .12 85.000 .63982 6.162 .22000 .21894 .48 .02127 .8245 
81 .71 90.000 .67746 9.709 .34662 .34652 .03 .03013 .7556 
91 .14 90.000 .67746 9.749 .34806 .34652 .44 .03013 .7917 
81 .78 95.000 .71509 14.679 .52405 .52421 -.03 .04140 .7442 
91 .16 95.000 .71509 14.730 .52588 .52421 .32 .04140 .7654 
81 .83 100.000 .75273 21.429 .76505 .76557 -.07 .05573 .7374 
91 .83 100.000 .75273 21.470 .76652 .76557 .12 .05573 .7458 
81 .87 105.000 .79037 30.469 1.08778 1.08840 -.06 .07421 .7342 
91 .87 105.000 .79037 30.455 1.08730 1.08840 -.10 .07421 .7328 
81 .90 110.000 .82800 42.530 1.51837 1.51753 .06 .09866 .7350 
81 .93 115.000 .86564 58.795 2.09908 2.09059 .41 .13260 .7417 
91 .95 120.000 .90327 80.551 2.87580 2.87229 .12 .18422 .7418 
92 .98 125.513 .94477 115.401 4.12000 4.14857 -.69 .29444 .7533 
4 .98 125.600 .94543 116.070 4.14388 4.17430 -.73 .29717 .7535 
4 .99 129.810 .97712 163.570 5.83970 5.85000 -.18 .55848 .8034 

92 .99 129.883 .97767 165.259 5.90000 5.89111 .15 .56796 .8071 
4 .1)1) 130.560 .1)8276 177.670 6.34309 6.31037 .52 .61830 .R231 

4 .99 130.860 .98502 184.620 6.59122 6.52362 1.04 .74596 .8337 
4 1.00 131.390 .98901 193.920 6.92324 6.96072 -.54 .91783 .8389 

92 1.00 131.914 .99295 212.316 7.58000 7.51382 .88 1.23086 .8682 

92 0.00 94.460 .71103 14.005 .50000 .50222 -.44 .04004 .7187 
4 0.00 100.930 .75973 23.890 .85291 .81882 4.16 .05882 .9050 

92 0.00 103.319 .77771 26.890 .96000 .96943 -.97 .06744 .7022 
4 0.00 103.500 .77907 28.240 1.00821 .98170 2.70 .06814 .8303 

92 0.00 107.456 .80885 35.573 1.27000 1.28397 -1.09 .08531 .7037 
4 0.00 107.610 .81001 36.810 1.31417 1.29717 1.31 .08606 .7706 
4 0.00 109.050 .82085 40.140 1.43306 1.42632 .47 .09343 .7460 

91 0.00 110.000 .82800 42.382 1.51310 1.51753 -.29 .09866 .7265 
92 0.00 112.339 .84561 48.737 1.74000 1.76465 -1.40 .11303 .7031 
91 0.00 115.000 .86564 58.376 2.08410 2.09059 -.31 .13260 .7285 
92 0.00 118.596 .89271 72.546 2.59000 2.62600 -1.37 .16706 .7166 
81 0.00 120.000 .90327 81.495 2.90951 2.87229 1.30 .18422 .7581 
4 0.00 120.900 .91005 82.020 2.92824 3.04362 -3.79 .19675 .6895 

81 0.00 125.000 .94091 116.562 4.16146 4.00147 4.00 .27931 .7978 
91 0.00 125.000 .94091 114.438 4.08560 4.00147 2.10 .27931 .7791 
4 0.00 127.820 .96214 136.010 4.85577 4.92791 -1.46 .39077 .7655 

26 data points, rms deviation 0.465%. 
ID code: (4) Mathias, (10) Claypeyron equation, (81) Barreiros, 
(91) Vi rial/vapor pressure, (92) Isochores/EOS/vapor pressure. 

b ==(1 - c) + (1 - c)I/2, (6e) S(p)==Tu(p) . exp[ - a· g(p)], (6i) 

F3 {p,T)==exp[2. [1 - To-{p)IT]J -1. (6f) g(p)==la- 11 3/( at - 1)3, (6j) 

and the following function is designed to give non analytic Parameters and least-squares coefficients for carbon 
behavior approaching the critical point [an infinity in monoxide are a = 1.0,1/ = 1.10,0'0 = 1.90, and 
Cv(p,T)], 

A I = 0.490 725 120 28, 

F4(p,T)==t/J(p,T)hpu(p) - 1, (6g) A2 = 0.16613464874, 

where t/Ju( p) is obtained from t/J( p,T) merely by replacing T A3 = 0.037 576 577 50, 
with Tu(p), and 

A4 = 0.138 101 46746. 
t/J(p,T)==1 - (cu - (t)7I /17)1(1 - 1/17)' (6h) A value for 1/ cannot be established by fitting Pp T data due to 

Here, (t)( p,T)==[1 - S(p)lT], and S( p) is a locus of tem- lack of accuracy near the critical point. The present value is 
peratures inside the coexistence envelope of Fig. 1, selected to be reasonable for specific heats, as discussed in 

J. Phys. Chern. Ref. Data. Vol. 14, No.4, 1985 
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TABLE 5. Summary of PpT data used for carbon monoxide 

Range of the data 

ID Authors Wt. T,K p, mol/L 

81 Barreiros( Ref. 6) 0.2 80- 125 19 -32 
2 Bartlett (Ref. 7) 1.0 203- 473 0.06-25 
3 Deming (Ref. 23) 0.0 203- 673 0.5 -25 

100+ Goodwin (Ref. 36) 1.0 100- 300 0.5 -25 
564 Hilsenrath (Ref. 45) 1.0 200-1000 0.01- 4.1 

4 Michels (Ref. 57) 1.0 273- 423 0.04-27 
5 Robertson (Ref. 65) 0.0 308- 573 21 -30 

a Number of PpT data. 
b Trend = average of signed relative density deviations. 
C Mean = average of absolute relative pressure deviations. 

Ref. 37. The slope of the critical isochore from Eq. (6) at the 
critical point is constrained to equal the slope of the vapor
pressure equation [Eq. (2)] at the critical point via the least
squares program of McCarty. 56 

TRhle fi presents deviations of experimental densities. 
and pressures from the EOS. Pressures of our recent data36 

at ID = 103-1807 are several percent lower than calculated 
in the critical region due possibly to an impurity or to an 
inaccurate coexistence boundary. Osugi,63 with a 14-term 
BWR type of EOS, found large, systematic deviations from 
data of Michels et al. at extreme pressures. 

Pressures and derivatives of the P(p,T) surface along 
the critical isotherm, computed by the EOS, Eq. (6), are pre
sented in Table 7 at reduced densities from 0.5 to 1.5. 

3. Thermal Properties and Computations 
3.1. Functions for Ideal Gas States 

The following type of formulation was developed for 
polyatomic hydrocarbons, and is applied here to the tabulat
ed data of Hilsenrath et al.45 Definex==T /100, when 

5 

C;/R = 3.5 + exp( - E/X)' L Aj . x 2 
- i, (7) 

;=1 

E= 17.80, 

.4 1 - 0.059 485 855, 

A2 = - 1.70764679, 

A3= 67.483204, 

A4= - 315.657 869, 

A5= 432.946687. 

The enthalpy and entropy are obtained by numerical inte
gration, starting with values at 300 K. Data and calculated 
values are in Table 8. 

3.2. Derived Saturated Liquid Properties 
a. Heats of Vaporization 

The Clapeyron equation, 

Qvap = 100· T· (dPu/dT) . (Vg - vd J/mol, 
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(8) 

Relative deviations in percent 

IIp/p tJ'/P 

P,MPa Npa rms Trendb Meanc 

2 -140 125 0.14 +0.07 1.19 
0.1 -101 126 0.27 -0.13 0.43 
2.5 -122 143 0.33 -0.07 0.43 
0.4 - 36 159 0.73 +0.42 0.53 
0.01- 10.1 69 0.13 -0.08 0.09 
0.1 -345 112 0.15 +0.07 0.19 

117 -655 36 0.17 +0.06 0.34 

591 0.46 +0.11 0.40 

is used to derive heats of vaporization Qvap in J Imol, where 
dP aldT from Eq. (~) is in units ofbar/K, and the orthobaric 
volumes, vg , VI' in Llmol are from Eqs. (3) and (4). 

b. Enthalpies of Saturated LiQuid 

Data for Ha(T) along the saturated liquid boundary 
were derived by using the ideal gas functions, the EOS, and 
heats of vaporization. They are represented in J/mol using 
the argument 

u(T)==(Tc - T)/(Tc - T t ), 

...:.....(H...:..a_-_H_c~) = u + (u P _ u). ± Ai • ui - 1, 

(H t -Hc) i=1 

(9) 

wherenowp= 0.340,H t = 0.510J/mol,Hc = 5271.879JI 
mol, and 

Al = 0.458 005 588, 

A2 = - 0.115 257 944, 

A3 = - 0.176 519530, 

A4 = 0.485799407, 

A5 = - 0.249044 812. 

For 16 data at T t < T < Tc ' the rms relative deviation is 
0.03%, and the maximum deviation is 3.7 J/mol at 132.5 K. 

c. Entropies of Saturated Liquid 

Data for S u (T) along the saturated liquid boundary, de
rived as for Hu(T) above, are represented in J mol- 1 K- 1 

with tl minimum of coefficients because the formula is used 
to derive specific heats on this path. The arguments are 
x(T)==T lTc, 

u(T)==(Tc - T)/(Tc - T t ), 

and we use the constant k ==In( T t ITc ), when 

(Sa - Sc)l(S t - Sc) = uP + AJ . [In(x)lk - uP] 

+A 2 • (u - uP) +A 3 • (u2 
- uP), 

(10) 

where P=0.35, St =74.48266 Jmol- 1 K- 1
, Sc 

= 124.21963 J mol- 1 K-- 1
, and 
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Al = 0.171 865846, 

A2 = 0.135372195, 

A3 = 0.308 872 376. 

For the 16 data T t < T < Tc ' the rms deviation is 0.015%, 
and the maximum deviation is 0.05 J mol- l K -1 at 132.5 K. 

d. Specific Heats of Saturated Liquid 

Specific heats, CO'(T) in J mol- l K- l
, along the liquid 

coexistence path, are derived from Eq. (10) via 
CO' = T ·(dSO'/dT). Let 

Sn==(St -Sc), A4==I-Al -A2 -A3' 

and 

sum==A 2 + 2 ·A3 · U +A4 '/3luc
, 

then. 

CO'(T) = Sn . [A 11k + x· sum ·(duldx)], (11) . 

where/3= 0.35,c = 0.660, and (duldx) = - Tc/(Tc - Ttl· 
The exponent c 0.660 is selected different from (1 - (3) to 
obtain an acceptable behavior for derived single-phase spe
cific heats Cv(T)O' at the liquid boundary via Eq. (20), ap
proaching Tc. 

3.3. Computational Methods 

The numerical values for E and H in this report are 
based on the assigned value E = 0 for saturated liquid at the 
triple point, obtained by adding the arbitrary value H ~ 
= E~ = 4555.006 J/mol to the ideal gas state values of 

(EO - E~) and (HO - H~) from Eq. (7). Leah50 refers to the 
perfect crystal at T= 0, obtaining Hnbp = 4212.76 J/mol 
for enthalpy of saturated liquid at the normal boiling point, 
whereas our corresponding value is Hnbp = 822.5 J/mol. 

a. The Homogeneous Domain 

The homogeneous domain of Fig. 1 includes all regions 
which can be attained by integration along isotherms start
ing at zero density without crossing the· vapor-liquid 
"dome," and without passing very close to the critical point. 

We start our computations with ideal gas state thermo
dynamic functions at zero density, and then apply the Rom
berg numerical integration technique15 along isotherms by 
using Eq. (6) in the following relations, 

IlE = f [P - T· (ap laT)] . dplp2, (12) 

Il.Cv = - T· J (a 2p laT2)·dplp2, (13) 

AS =R .In[pOI(pRT)] 

+ f: [R - (ap laT)/p] . dplp. (14) 

Equation (14) is for use with initial entropies in hypothetical 
ideal gas states at po = 1 atm (0.101 325 MPa). For all other 
initial states we use 

(14a) 

In each (p,T) state, reached by above integrations, we com
pute 

H=E+Plp, (15) 

Cp = Cv + T· [(ap /aT)2/(ap /ap)]/p2, (16) 

W2 = Cp • (ap lap)ICv' (17) 

The fugacity Ipressure coefficient f I P for any state is 
computed by reference to the hypothetical ideal gas state at 
the same temperature and at pO==1 atm (0.101 325 MPa), 

f IP = (POIP) . exp(Il.G IRT), 
(18) 

Il.G= (H -E~) - HO - T· (S-SO), 

where Il.G is the isothermal Gibbs free energy change, and 
the arbitrary value E ~ was added to our tabulated values for 
H(p,T) relative to (HO - H~) from Eq. (7). 

b. The Saturated Liquid 

At temperatures from the triple point to the critical 
point. therrnofunctions for the saturated vapor are ohtained 
via Eqs. (12)-(15). Then Eq. (8) for the heat of vaporization 
Qvap is used to compute 

AH = - Qvap, AS = AH IT, (19) 

such that the free energy of vaporization, Il.G ==AH 
- T· AS, is zero. See Sec. 3.2 for consistency of the formula
tions. Having obtained Hand S for the saturated liquid, 
E=H -P·vis computed. 

The single-phase isochoric specific heat Cv(T)O' at the 
saturated liquid boundary is obtained via Eq. (11) for CO'(T) 
and the thermodynamic relation, 

Cv(T)u = C(T(T) + T· (ap laT) . (dp,/dT)/pr, (20) 

where PI is density of the saturated liquid. Values for 
Cp ( p, T) and W ( p,T) on this boundary follow from Eqs. (16) 
and (17). 

c. The Compressed Liquid 

Starting with above values for E, S, and Cv (Tlu on the 
saturated liquid boundary at T < Tc ' we use Eqs. (12), (13), 
and (14a) to integrate along isotherms, and then obtain H, 
Cp ' and Wvia Eqs. (15)-(17). 

3.4. Comparisons 

Specific heats for liquid along the coexistence path, 
computed here as 

CO'(T) = T· dSO'(T)/dT 

viaEq. (11), are compared with the measurements of Clayton 
and Giauque in Fig. 2. Maximum differences of only about 
3 % are well within the accuracy expected from the computa
tional methods via available data for saturated vapor densi
ties, etc., used in the Clapeyron equation. 

Our derived PpT locus of the Joule-Thomson inver
sion, (aT lap)H = 0, is given in Table 9, obtained from Eq. (6) 
under the condition 

T· (ap faT) = p . (ap lap). 

In Fig. 3 the pressures are compared with Leah. He used 
graphical methods, and did not have the later compressibili-

J. Phys. Chem. Ref. Data. Vol. 14, No.4, 1985 
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FIG. 2. Comparison of C,,(T) with Clayton and Giauque. 

ty data of Barreiros et af., Michels et al., and of Robertson 
and Babb. Behavior of this locus is an exacting test of any 
equation of state, and the agreement is reasonable for the 
very different computational methods. 

To validate thermodynamic results, some comparisons 
are made with derived properties of earlier authors. Table 10 
compares (Cp - Cv ) data of Deming and Shupe at P = 50 
atm with the computation 

(Cp - Cv ) = T· (ap laT)2/(ap lap)/p2 

using the EOS [Eq. (6)]. Maximum differences are about 3 %. 
Their Pp T data from Bartlett et af. terminated at T below 
203.15 K, and were extrapolated above 500 K. 

Tables 11 and 12 compare densities, enthalpies, and en
tropies at P = 50 atm for data of Leah, and of Hust and 
Stewart. We adjusted their enthalpies to agree with our enth
alpy of liquid at nbp. Enthalpy deviations are roughly con
stant at higher temperatures, i.e., the changes of enthalpy at 
50 atm agn:c fairly well. 

Table 13 compares densities, enthalpies, and entropies 
of Michels et al.58

,59 along isobars at P = 50, and at P = 600 
atm. Their reference point (zero) for enthalpy and entropy 
was standard conditions (STP), T = 273.15 K and P = 1 
atm. We adjusted their values to our values at STP by adding 
12488.6 J/mol to their enthalpies, and 194.978 
J mol- 1 K- 1 to their entropies. The differences in Table 13 
are smaller than in Tables 11 and 12. 
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30 

This Report 

Carbon Monoxide, 
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• Leah 
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FIG. 3. The Joule-Thomson inversion locus for carbon monoxide. 
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4. Tables of Thermophysical Properties 
All of the following tabulated properties are interpolat

ed or extrapolated in ranges for which no Pp T compressibili
ty exist (Table 5). This includes temperatures above about 
473K . 

4.1. Properties of the Saturated Liquid 

Table 14 gives properties at the saturated liquid coexis
tence boundary, computed as described in Secs. 3.2 and 3.3. 
The single-phase, isochoric specific heats Cv(T)u at this 
boundary (derived via the Clapeyron equation, etc.) may be 
too small as T -+ Tc ' and this will affect derived values for 
Cp(p,T)and W(p,T) for the compressed liquid at T < Tc via 
Eqs. (16) and (17). The heat of vaporization at the nbp, 81.638 
K in Table 14, is 6018 J/mol as compared with 6040 ± 6 JI 
mol measured by Clayton and Giauque. 16 The derivatives, 
ap laT and ap/ap in Table 14, are for the single-phase do
main, taken at the liquid coexistence boundary. Similarly, 
the specific heats, Cu and Cp in Table 14, refer to the single
phase domain. 

4.2. Properties Along Selected Isobars 

Table 15 gives thermophysical properties along selected 
isobars, computed as described in Sec. 3.3 via the EOS ofEq. 
(6). Each isobar starts with freezing liquid on the melting line 
ofEq. (1). At pressures below the critical, each table contains 
a blank line for the transition from saturated liquid to vapor 
at the constant coexistence temperature. For compressed 
liquid states at T < Tc ' properties are based on the formulat
ed saturated liquid properties of Eqs. (9)-(11) and (20). 

Small discontinuities at T = Tc along isobars at P > Pc 
are expected, due to change in the paths of computation from 
T < Tc to T> Tc. In particular, the values of Cv, Cp , and W 
for- compressed liquid near Tc must be affected by the preM 

sumed inaccurate values for Cv(T)u' derived via Eq. (20). 

5. Comments 
The critical density for carbon monoxide is quite uncer

tain, as are saturated liquid densities near Tc , and saturated 
vapor densities over the entire range. The classic Amster
dam technique for measuring Pp T data, with mercury in a 
glass pipet, cannot be applied for carbon monoxide because 
the merCl1ry would be solid at T" = 133 K. Hence other 
methods, such as . the magnetic suspension densimeter43 

might be used to obtain the urgently needed definition of 
coexisting densities near Tc. Dielectric constant measure
ments in domains where p is known accurately as a function 
of P and T permit extrapolation via the Clausius-Mossotti 
function to estimate densities in other domains. Specific heat 
measurements for Cu(T) and for Cv(p,T) would add to the 
store of useful data on carbon monoxide, including especialM 

ly the need for Cu(T) data in Eq. (20). Speed of sound data 
also clearly would be useful to confirm computations from 
the EOS. It should be noted that Bartlett et af. and Robert
son and Babb experienced difficulties with the formation of 
iron carbonyl in their high-temperature experiments, and 
that Crommelin, Bijveld, and Brown stored· their purified 
sample in a steel cylinder. 
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TABLE 6a. Comparison of ID code (564) Hilsenrath PpT TABLE 6a. Comparison of ID code (564) Hilsenrath PpT 
compressibility data with values calculated compressibility data with values calculated 
from Eq. (6) from Eq. (6) - Continued 

Wt T,K p Calc.p IIp/p P,MPa Calc. P llP/P Wt T,K p Ca1c.p IIp/p P,MPa Calc. P 6.P/P 
mollL mol/L % MPa % mol/L mol/L % MPa % 

1.00 200.000 .0061 .0061 .00 .0101 .0101 -.00 1.00 600.000 1.3761 1.3798 -.27 7.0928 7.0730 .28 
1.00 200.000 .0611 .0611 -.01 .1013 .1013 .01 1.00 600.000 1.9372 1.9433 -.31 10.1325 10.0990 .33 
1.00 200.000 .2464 .2464 .01 .4053 .4053 -.01 1.00 700.000 .0017 .0017 .00 .0101 .0101 -.00 
1.00 200.000 .4347 .4343 .08 .7093 .7098 -.07 1.00 700.000 .0174 .0174 -.01 .1013 .1013 .01 
1.00 200.000 .6260 .6249 .17 1.0133 1.0149 -.16 1.00 700.000 .0695 .0695 -.03 .4053 .4052 .03 

1.00 300.000 .0041 .0041 .00 .0101 .0101 -.00 1.00 700.000 .1215 .1216 -.06 .7093 .7089 .06 
1.00 300.000 .0406 .0406 -.02 .1013 .1013 .02 1.00 700.000 .1733 .1735 -.08 1.0133 1.0125 .08 
1.00 300.000 .1627 .. 1628 -.06 .4053 .4051 .06 1.00 700.000 .6839 .6852 -.20 4.0530 4.0449 .20 
1.00 300.000 .2850 .2852 -.08 .7093 .7087 .08 1.00 700.000 1.1803 1.1834 -.26 7.0928 7.0738 .27 
1.00 300.000 .4075 .4078 -.08 1.0133 1.0125 .08 1.00 700.000 1.6629 1.6679 -.30 10.1325 10.1004 .32 
1.00 300.000 1.6402 1.6363 .24 4.0530 4.0627 -.24 1.00 800.000 .0015 .0015 .00 .0101 .0101 -.00 
0.00 300.000 2.8735 2.8572 .57 7.0928 7.1335 -.57 1.00 800.000 .0152 .0152 -.00 .1013 .1013 .00 
0.00 300.000 4.0889 4.0613 .68 10.1325 10.2030 -.69 1.00 800.000 .0608 .0608 -.03 .4053 .4052 .03 
1.00 400.000 .0030 .0030 .00 .0101 .0101 -.00 1.00 800.000 .1063 .1064 -.05 .7093 .7090 .05 
1.00 400.000 .0305 .0305 -.02 .1013 .1013 .02 1.00 800.000 .1517 .1518 -.06 1.0133 1.0126 .06 
1.00 400.000 .1218 .1218 -.06 .4053 .4050 .06 1.00 800.000 .5989 .5999 -.17 4.0530 4.0461 .17 
1.00 400.000 .2129 .2131 -.10 .7093 .7086 .10 1.00 800.000 1.0344 1.0367 -.23 7.0928 7.0763 .23 
1.00 400.000 .3039 .3043 -.12 I.U133 I.U121 .12 l.oo 800.000 1.458:; 1.4624 -.27 10.1323 10.1042 .28 

1.00 400.000 1.2051 1.2065 -.12 4.0530 4.0483 .12 1.00 900.000 .0014 .0014 .00 .0101 .0101 -.00 
1.00 400.000 2.0858 2.0864 -.03 7.0928 7.0906 .03 1.00 900.000 .0135 .0135 -.00 .1013 .1013 .00 
1.00 400.000 2.9412 2.9414 -.01 10.1325 10.1316 .01 1.00 900.000 .0541 .0541 -.02 .4053 .4052 .02 
1.00 500.000 .0024 .0024 .00 .0101 .0101 -.00 1.00 900.000 .0945 .0945 -.04 .7093 .7090 .04 

1.00 500.000 .0244 .0244 -.01 .1013 .1013 .01 1.00 900.000 .1349 .1349 -.05 1.0133 1.0127 .05 
1.00 500.000 .0973 .0974 -.05 .4053 .4051 .05 1.00 900.000 .5328 .5336 -.15 4.0530 4.0470 .15 
1.00 500.000 .1701 .1703 -.09 .7093 .7087 .09 1.00 900.000 .9211 .9228 -.19 7.0928 7.0788 .20 
1.00 500.000 .2427 .2430 -.11 1.0133 1.0121 .11 1.00 900.000 1.2998 1.3028 -.23 10.1325 10.1083 .24 
1.00 500.000 .9585 .9605 -.21 4.0530 4.0442 .22 1.00 1000.000 .0012 .0012 .00 .0101 .0101 -.00 
1.00 500.000 1.6542 1.6579 -.22 7.0928 7.0766 .23 1.00 1000.000 .0122 .0122 -.00 .1013 .1013 .00 
1.00 500.000 2.3282 2.3342 -.26 10.1325 10.1051 .27 1.00 1000.000 .0487 .0487 -.02 .4053 .4052 .02 
1.00 600.000 .0020 .0020 .00 .0101 .0101 -.00 1.00 1000.000 .0851 .0851 -.03 .7093 .7091 .03 
1.00 600.000 .0203 .0203 -.01 .1013 .1013 .01 1.00 1000.000 .1214 .1214 -.04 1.0133 1.0128 .04 
1.00 600.000 .0811 .0811 -.04 .4053 .4051 .04 1.00 1000.000 .4800 .4806 -.12 4.0530 4.0481 .12 
1.00 600.000 .1417 .1418 -.07 .7093 .7088 .07 1.00 1000.000 .8304 .8317 -.16 7.0928 7.0813 .16 
1.00 600.000 .2022 .2024 -.09 1.0133 1.0123 .09 1.00 1000.000 1.1728 1.1750 -.18 10.1325 10.1130 .19 
1.00 600.000 .7976 .7994 -.22 4.0530 4.0437 .23 

69 data points, I IIp/pj , rms %=0.129, IIp/p, avo %=0.076, 
I 6.P/PI , av. % =0.094. 
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TABLE 6b. Comparison of ID code (4) Michels PpT 
compressibility data with values calc
ulated from Eq. (6) 

Wt T,K P Calc. p t1p/p P, MPa Calc. P t1P/P 
mol/L mol/L % MPa % 

1.00 273.150 .0446 .0447 
1.00 273.150 1.7857 1.7810 
1.00 273.150 3.5714 3.5483 
1.00 273.150 5.3572 5.3309 
l.00 273.150 7.1429 7.1351 
1.00 273.150 8.9286 8.9376 
1.00 273.150 10.7143 10.7179 
1.00 273.150 12.5000 12.4867 
1.00 273.150 14.2858 14.2625 
1.00 273.150 16.0715 16.0462 
1.00 273.150 17.8572 17.8328 
1.00 273.150 19.6429 19.6204 
1.00 273.150 21.4286 21.4075 
1.00 273.150 23.2144 23.1948 
1.00 273.150 25.0001 24.9824 
1.00 273.150 26.7858 26.7694 
1.00 298.150 .0446 .0447 
1.00 298.150 1.7857 1.7822 
1.00 298.150 3.5714 3.5528 
1.00 298.150 5.3572 5.3369 
LOO 298.150 7.1429 7.1389 
LOO 298.150 8.9286 8.9381 
1.00 298.150 10.7143 10.7173 
1.00 298.150 12.5000 12.4872 
LOO 298.150 14.2858 14.2636 
LOO 298.150 16.0715 16.0470 
1.00 298.150 17.8572 17.8326 
1.00 298.150 19.6429 19.6202 
1.00 298.150 21.4286 21.4077 
1.00 298.150 23.2144 23.1959 
1.00 298.15025.0001 24.9839 
1.00 298.150 26.7858 26.7692 
1.00 323.150 .0446 .0447 
1.00 323.150 L 7857 1.7833 
1.00 323.150 3.5714 3.5566 
1.00 323.150 5.3572 5.3420 
1.00 323.150 7.1429 7.1425 
1.00 323.150 8.9286 8.9390 
1.00 323.150 10.7143 10.7180 
1.00 323.150 12.5000 12.4883 
1.00 323.150 14.2858 14.2650 
1.00 323.150 16.0715 16.0480 
l.UU j2,j. l~U If .~5n 17 .!B43 

1.00 323.150 19.6429 19.6220 
1.00 323.150 21.4286 21.4102 
1.00 323.150 23.2144 23.2015 
1.00 323.150 25.0001 24.9928 

1.00 323.150 26.7858 26.7817 
1.00 348.150 .0446 .0447 
1.00 348.150 1.7857 1.7845 
1.00 348.150 3_5714 3_5597 

1.00 348.150 5.3572 5.3463 
1.00 348.150 7.1429 7.1452 
1.00 348.150 8.9286 8.9398 
1.00 348.150 10.7143 10.7185 
1.00 348.150 12.5000 12.4894 
1.00 348.150 14.2858 14.2662 
1.00 348.150 16.0715 16.0498 
1.00 348.150 17.8572 17.8365 
1.00 348.150 19.6429 19.6248 
1.00 348.15021.428621.4148 

-.03 
.26 
.65 

.1013 
3.9759 
7.8784 

.1013 
3.9863 
7.9296 

.49 11.8512 11.9105 

.11 16.0590 16.0780 
-.10 20.7062 20.6814 
-.03 26.0499 26.0381 
.11 32.4213 32.4740 
.16 40.2596 40.3740 
.16 50.1431 50.3011 
.14 62.8170 63.0137 
.11 79.2396 79.4754 
.10 100.5871 100.8741 
.08 128.3129 128.6586 
.07 164.1830 164.5841 
.06 210.2818 210.7589 

-.03 . 1106 . 1106 
.19 4.3849 4.3934 
.52 8.7765 8.8232 
.38 13.3271 13.3800 
.06 18.2164 18.2277 

-.11 23.6665 23.6355 
-.03 29.9566 29.9452 

• 10 37.4500 37.5096 
.16 46.6163 46.7431 
.15 58.0641 58.2403 
.14 72.5661 72.7916 
.12 91.1236 91.3900 
. to 114.9319 115.2479 
.08 145.4713 145.8278 
.06 184.4855 184.8840 
.06 233.9837 234.5006 

-.03 .1199 .1199 
.14 4.7930 4.7996 
.42 9.6717 9.7131 
.28 14.7974 14.8423 
.00 20.3644 20.3655 

-.12 26.6100 26.5712 
-.03 33.8395 33.8234 

.09 42.4370 42.4998 

.15 52.9065 53.0419 

.15 65.8818 66.0723 

.13 8:1.. 17~4 82.4098 

.11 102.8023 103.0735 

.09 128.9928 129.2962 

.06 162.2831 162.5522 

.03 
-.26 
-.65 
-.50 
-.12 

.12 

.05 
-.16 
-.28 
-.31 
-.31 
-.30 
-.28 
-.27 
-.24 
-.23 

.03 
-.19 
-.53 
-.40 
-.06 

.13 

.04 
-.16 
-.27 
-.30 
-.31 
-.29 
-.27 
-.24 
-.22 
-.22 

.03 
-.14 
-.43 
-.30 
-.01 

.15 

.05 
-.15 
-.26 
-.29 
-.28 

-.26 
-.23 
-.17 

.03 204.3999 204.5927 -.09 

.02 257.3442 257.4783 -.05 
-.03 .1292 .1292 .03 

.07 5.2013 5.2051 -.07 

.33 10.5640 10_6003 

.20 16.2629 16.2987 
-.03 22.5016 22.4933 
-.13 29.5379 29.4904 
-.04 37.6958 37.6751 

.08 47.3846 47.4482 

.14 59.1330 59.2755 

.13 73.6102 73.8055 

.12 91.6485 91.8823 
.09 114.2905 114.5480 
.06 142.8075 143.0536 

-.34 

-.22 
.04 
• 16 
.06 

-.13 
-.24 
-.26 
-.25 
-.22 
-.17 
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TABLE 6b. Comparison of ID code (4) Michels PpT 
compressibility data with values calc· 
ulated from Eq. (6) - Continued 

Wt T,K P Calc. p t1p/p. P, MPa Calc. P tlP/P 
mol/L mol/L % MPa % 

1.00 348.150 23.2144 23.2068 
1.00 348.150 25.0001 25.0010 
LOO 348.150 26.7858 26.7913 
1.00 373.150 .0446 .0447 
1.00 373.150 1.7857 1.7851 
1.00 373.150 3.5714 3.5619 
1.00 373.150 5.3572 5.3488 
1.00 373.150 7.1429 7.1458 
1.00 373.150 8.9286 8.9386 
1.00 373.150 to.7143 10.7175 
1.00 373.150 12.5000 12.4894 
1.00 373.150 14.2858 14.2667 
1.00 373.150 16.0715 16.0500 
1.00 373.150 17.8572 17.8369 
1.00 373.150 19.6429 19.6254 
1.00 373.150 21.4286 21.4178 
1.00 373.150 23.2144 23.2131 
1.00 373.150 25.0001 25.0119 
1.00 373.150 26.7858 26.8148 
1.00 398.150 .0446 .0447 
1.00 398.150 L 7857 1.7857 
1.00 398.150 3.5714 3.5634 
1.00 398.150 5.3572 5.3501 
1.00 398.150 7.1429 7.1456 
1.00 398.150 8.9286 8.9369 
1.00 398.150 10.7143 10.7152 
1.00 398.150 12.5000 12.4873 
1.00 398.150 14.2858 14.2645 
1.00 398.150 16.0715 16.0482 
1.00 398.150 17.8572 17.8358 
1.00 398.150 19.6429 19.6261 
1.00 398.150 21.4286 21.4202 
1.00 398.150 23.2144 23.2194 
1.00 398.150 25.0001 25.0219 
1.00 398.150 26.7858 26.8311 
1.00 423.150 .0446 .0447 
1.00 423.150 1.7857 1.7861 
1.00 423.150 3.5714 3.5648 
1.00 423.150 5.3572 5.3515 
1.00 423.150 7.1429 7.1458 
1.00 423.150 8.9286 8.9361 
1.00 423.150 10.7143 10.7143 
l.UU 42,j.15U 12.~WU 12.4870 

1.00 423.150 14.2858 14.2662 
1.00 423.150 16.0715 16.0504 
1.00 423.150 17.8572 17.8382 

.03 178.7130 178.8825 
-.00 223.8087 223.7825 
-.04 280.2092 279.7912 
-.03 .1385 .1385 
.03 5.6082 5.6101 
.27 11.4532 11.4853 
.16 17.7197 17.7504 

-.04 24.6244 24.6125 
-.11 32.4420 32.3951 
-.03 41.5204 41.5027 

.09 52.2869 52.3578 

.13 65.2948 65.4489 

.13 81.2354 81.4480 

.11 100.9728 101.2220 

.09 125.5650 125.8338 

.05 156.3435 156.5504 

.01 194.8318 194.8629 
-.05 242.8659 242.5147 
-.11 302.5879 301.5219 
-.03 .1478 .1478 

.00 6.0144 6.0146 
.23 12.3390 12.3686 
.13 19.1698 19.1981 

-.04 26.7365 26.7242 
-.09 35.3296 35.2866 
-.01 45.3135 45.3083 
.10 57.1386 57.2318 
.15 71.3795 71.5671 
.15 88.7565 89.0075 
.12 110.1565 110.4410 
.09 136.6722 136.9493 
.04 169.6414 169.8133 

-.02 210.6577 210.5310 
-.09 261.5219 260.8413 
-.17 324.4791 322~7399 
-.03 .1571 .1571 
-.02 6.4204 6.4189 
.19 13.2243 13.2505 
.11 20.6179 20.6425 

-.04 28.8433 28.8293 
-.08 38.2084 38.1663 

.00 49.0937 49.0938 

.lU bLY744 b2.U7j3 

.14 77.4474 77.6346 

.13 96.2464 96.4911 
.11 119.2788 119.5502 

-.09 
.01 
.15 
.03 

-.03 
-.28 
-.17 

.05 

.14 

.04 
-.14 
-.24 
-.26 
-.25 
-.21 
-.13 
-.02 

.14 

.35 

.03 
-.00 
-.24 
-.15 

.05 

.12 

.01 
-.16 
-.26 
-.28 
-.26 
-.20 
-.10 

.06 

.26 

.54 

.03 

.02 
-.20 
-.12 

.05 

.11 
-.00 
-.lb 

-.24 
-.25 
-.23 

Loo 423.150 19.6429 19.6295 .07 147.6741 147.9104 -.16 

1.00 423.150 21.4286 21.4253 .02 182.7923 182.8657 -.04 
1.00 423.150 23.2144 23.2253 -.05 226.2131 225.9197 .13 
1.00 423.150 25.0001 25.0284 -.11 279.7360 278.8066 .33 
1.00 423_150 26.78Sg 26_g382 -_20 345_6013 343_5033 _61 

112 data points, I t1p/pl, rms %=0.154, t1p/p, av.%=0.074, 
\t1P/P\, av.%=0.188 . 
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TABLE 6c. Comparison of ID code (81) Barreiros PpT TABLE 6c. Comparison of ID code (81) Barreiros PpT 
compressibility data with values calculated compressibility data with values calculated 
from Eq. (6) from Eq. (6) - Continued 

Wt T,K p Calc. p !J.p/p P,MPa Calc. P !J.P/P Wt T,K p Calc. p IIp/p P,MPa Calc. P llP/P 
mollL mollL % MPa % mollL mollL % MPa % 

.20 81.640 28.4382 28.4389 -.00 2.1600 2.1513 •. 40 .20 110.190 24.0981 24.0826 .06 5.3900 5.4693 -1.45 

.20 81.640 28.6238 28.6161 .03 4.2400 4.3328 -2.14 .20 110.190 24.4882 24.4822 .02 7.5700 7.6052 -.46 

.20 81.640 28.7068 28.7086 -.01 5.3700 5.3469 .43 .20 110.190 24.9538 24.9551 -.00 10.5400 10.5316 .08 

.20 81.640 28.8850 28.8959 -.04 7.7500 7.6087 1.86 .20 110.190 26.0940 26.0939 .00 19.6700 19.6705 -.00 

.20 81.640 29.1104 29.1356 -.09 10.9900 10.6360 3.33 .20 110.190 27.8327 27.8456 -.05 40.4800 "0.2911 .47 

.20 81.640 29.8757 29.8927 -.06 22.7300 22.4387 1.30 .20 110.190 29.2269 29.2156 .04 64.1900 64.4194 -.36 

.20 81.640 30.2691 30.2952 .,....09 30.0100 29.5144 1.68 .20 110.190 29.5875 29.5452 .14 71.0900 72.0149 -1.28 

.20 81.640 30.8814 30.9151 -.11 42.8300 42.0779 1.79 .20 110.190 30.4210 30.3569 .21 90.3900 92.0656 -1.82 

.20 81.640 31.3273 31.3408 -.04 52.8900 52.5543 .64 .20 110.190 31.0965 31.0147 .26 108.7200 111.1838 -2.22 

.20 81.640 31.8137 31.8193 -.02 65.5700 65.4116 .24 .20 110.190 31.4080 31.3444 .20 118.9200 120.9712 -1.70 

.20 90.240 27.1843 27.1924 -.03 3.0000 2.9248 2.57 .20 110.19031.771231.7169 .17 131.3300 133.2216 -1.42 

.20 90.240 27.3650 27.3733 -.03 4.7100 4.6298 1.73 .20 110.190 32.0020 31.9160 .27 138.3700 141.5030 -2.21 

.20 90.240 27.6449 27.6432 .01 7.4400 7.4584 -.25 .20 114.880 22.5657 22.5490 .07 3.1600 3.2155 -1.73 

.20 90.240 27.9580 27.9652 -.03 10.9900 10.9067 .76 .20 114.880 23.0601 23.0528 .03 5.0000 5.0290 -.58 

.20 90.240 28.8027 28.8320 -.10 22.2900 ·21.8627 1.95 .20 114.880 24.3339 24.3219 .05 11.3500 11.4228 -.64 

.20 90.240 29.5037 29.5127 -.03 33.1800 33.0232 .47 .20 114.880 25.6134 25.6044 .04 20.8400 20.9199 -.38 

.20 90.240 30.4405 30.4458 -.02 51.5100 51.3937 .23 .20 114.880 26.5682 26.5658 .01 30.4900 30.5166 -.09 

.20 90.240 30.9857 30.9688 .05 63.7800 64.2016 -.66 .20 114.880 27.4529 27.4622 -.03 41.8600 41.7293 .31 

.20 90.240 31.7390 31.6685 .22 82.8000 84.8987 -2.47 .20 114.880 28.1770 28.1714 .02 52.7500 52.8433 -.18 

.20 90.240 32.1368 32.0480 .28 94.5200 97.4144 -2.97 .20 114.880 28.7687 28.7590 .03 63.2200 63.4043 -.29 

.20 90.240 32.6968 32.5699 .39 112.4400 117.1411 -4.01 .20 114.880 29.2252 29.2009 .08 72.0500 72.5617 -.71 

.20 9:>.210 26.2419 26.2486 -.03 1.9800 1.9296 2.61 .20 114.lSlS0 2~.()20~ 29.'946 .09 80.6700 81~2722 -.74 

.20 95.210 26.3950 26.4089 -.05 3.2200 3.1096 3.55 .20 114.880 30.1114 30.0564 .18 91.7600 93.1568 -1.50 

.20 95.210 26.6553 26.6680 -.05 5.3600 5.2512 2.07 .20 114.880 30.4340 30.3838 .17 100.3100 101.6748 -1.34 

.20 95.210 26.9020 26.9059 -.01 7.4800 7.4441 .48 .20 114.880 30.7768 30.7043 .24 109.2700 n 1. 3828 -1.90 

.20 95.210 27.1857 27.1913 -.02 10.2300 10.1737 .55 ~20 114.880 31.1313 31.0936 .12 120.9900 122.1775 -.97 

.20 95.210 27.9830 28.0145 -.11 19.5300 19.1333 2.07 .20 114.880 31.4990 31.4128 .27 131.3300 134.2410 -2.17 

.20 95.210 28.7323 28.7652 -.11 30.0100 29.5066 1.71 .20 114.880 31.7138 31.6579 .18 139.7400 141.7186 -1.40 

.20 95.210 29.3910 29.4096 -.06 40.7600 40.4250 .83 .20 120.040 21.1488 21.0969 .25 2.9600 3.0746 -3.73 
_20 9'L21O 30_4609 30.4434 .06 61.9800 62.3846 -.65 .20 120.040 22.3060 22.2565 _22 6_2000 6_372R -2_71 
.20 95.210 30.9339 30.8896 .14 72.8800 74.0251 -1.55 .20 120.040 23.3345 23.2979 .16 10.5400 10.7215 -1.69 
.20 95.210 31.4238 31.3705 .17 85.9700 87.5135 -1.76 .20 120.040 23.3465 23.3120 .IS 10.6100 10.7814 -1.59 
.20 95.210 31.7591 31.6804 .25 95.2100 97.6645 -2.51 .20 120.040 24.9283 24.9126 .06 20.7800 20.9048 -.60 
.20 95.210 31.9122 31.8253 .27 99.7600 102.5629 -2.73 .20 120.040 25.9047 25.9028 .01 29.7400 29.7596 -.07 
.20 95.210 32.4055 32.2721 .41 114.7800 119.5657 -4.00 .20 120.040 26.8327 26.8450 -.05 40.6200 40.4613 .39 
.20 95.210 32.7033 32.5482 .48 124.8500 130.7896 -4.54 .20 120.040 27.6457 27.6416 .01 51.9300 51.9943 -.12 
.20 100.180 25.5232 25.5241 -.00 3.0200 3.0144 .19 .20 120.040 28.1611 28.1595 .01 60.4700 60.4971 -.04 
.20 100.180 25.8652 25.8663 -.00 5.4100 5.4021 .15 .20 120.040 28.8193 28.7990 .07 72.4600 72.8671 -.56 
.20 100.180 26.1657 26.1640 .01 7.7lOU 7.723'5 -.17 .20 120.040 29.2398 29.2251 .05 81.4200 81.7440 -.40 
.20 100.180 26.4816 26.4733 .03 10.3300 10.4040 -.71 .20 120.040 29.7380 29.7015 .12 92.4500 93.3406 -.95 
.20 100.180 26.4957 26.4936 .01 10.5100 10.5290 -.18 .20 120.040 30.0625 30.0407 .07 101.0000 101.5702 -.56 
.20 100.180 27.6174 27.6274 -.04 22.4300 22.3085 .54 .20 120.040 30.5120 30.4558 .18 112.3100 113.9177 -1.41 
.20 100.180 28.2478 28.2601 -.04 30.8400 30.6628 .58 .20 120.040 30.7324 30.7201 .04 120.0300 120.3985 -.31 
.20 100.180 29.4733 29.4672 .02 51.1000 51.2181 -.23 .20 120.040 30.9550 30.9579 -.01 127.3400 127.2460 .07 
.20 100.180 30.4804 30.4487 .10 72.4600 73.2344 -1.06 .20 125.020 19.3558 19.3673 -.06 2.9900 2.9760 .47 
.20 100.180 30.9157 30.8543 .20 82.8000 84.4507 -1.95 .20 125.020 20.5255 20.5151 .05 4~86OO 4.8816 -.44 
.20 100.180 31.9295 31.8129 .37 111.3400 115.2456 -3.39 .20 125.020 21.5592 21.5605 -.01 7.5500 7.5457 .06 
.20 105.140 24.5152 24.5241 -.04 2.6000 2.5532 1.83 .20 125.020 22.4507 22.4555 -.02 10.8100 10.7898 .19 
.20 105.140 25.0238 25.0320 -.03 5.5200 5.4686 .94 .20 125.020 24~ 1937 24.1713 .09 20.2900 20.4477 -.77 
.20 105.140 25.3949 25.3943 .00 7.9200 7.9244 -.06 .20 125.020 25.3646 25.3534 .04 30.0100 30.1171 -.36 
.70 10'L 140 25_ 7632 25.7697 -.03 10.7100 10.6590 .48 .20 125.020 26.3692 26.359R .04 40.9000 41.0147 -.2R 
.20 105.140 26.1904 26.1983 -.03 14.3000 14.2291 .50 .20 125.020 27.1069 27.0966 .04 50.6900 50.8385 -.29 
.20 105.140 26.7594 26.7822 -.09 19.9500 19.7123 1.21 .20 125.020 27.8660 27.8500 .06 62.5400 62"8139 -.44 
.20 105.140 27.6068 27.6272 -.07 29.8700 29.6035 .90 .20 125.020 28.3897 28.3617 .10 71.7800 72.3159 -.74 
.20 105.140 28.3648 28.3840 -.07 40.7600 40.4568 .75 .20 125.020 28.8317 28.7962 .12 80.4600 81.2055 -.92 
.20 105.140 29.0588 29.0681 -.03 52.4800 52.3081 .33 .20 125.020 29.3979 29.3558 .14 92.8700 93.8637 -1.06 
.20 105.140 29.5299 29.5252 .02 61.4300 61.5276 -.16 .20 125.020 29.7983 29.7448 .18 102.3800 103.7477 -1.32 
.20 105.140 30.0824 30.0473 .12 72.8700 73.6890 -1.11 .20 125.020 30.2261 30.1605 .22 113.4100 115.2366 -1.59 
.20 105.140 30.4146 30.3846 .10 81.0100 81.7618 -.92 .20 125.020 30.4035 30.3464 .19 118.6500 120.2967 -1.37 
.20 105.140 30.8995 30.8345 .21 . 92.8600 94.6713 -1.91 .20 125.020 30.7920 30.7611 .10 131.0600 132.0251 -.73 
.20 105.140 31.4475 31.3745 .23 108.7200 111.0120 -2.06 .20 125.020 31.0251 30.9903 .11 138.3700 139.5063 -.81 
.20 105.140 32.1388 32.0222 .36 130.3600 134.5885 -3.14 
.20 105.140 32.3457 32~2405 .33 138.3600 142.3496 -2.80 125 data points, I !J.p/pi , rms %=0.142, !J.p/p, avo %=0.071, 
.20 110.190 23.5466 23.5380 .04 2.8600 2.8961 -1.25 I!J.P/PI, avo %=1.187. 
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TAIII.E 6c1, Comparison of 10 code (103·1807) Goodwin PpT 
compressibility data with values calculated 

ID Wt T,K 

from Eq, (6). 

p, Calc. p 
mollL mollL 

.5067 

.5042 

.5032 

.5025 

.5019 

.5013 

.5006 

tlp/p 
% 

-.26 
.08 
.12 
.10 
.05 

-.00 
-.02 

202 1.00 100.000 
203 1.00 120.000 
204 1.00 140.000 
205 1.00 160.000 
206 1.00 180.000 
207 1.00 200.000 
208 1. 00 220.000 
209 1.00 240.000 
210 1.00 260.000 
211 1.00 280.000 
212 1.00 300.000 
103 1.00 120.000 
104 1.00 140.000 
105 1.00 160.000 
106 1.00 180.000 
to7 1.00 200.000 

108 1.00 220.000 
109 1.00 240.000 
110 1.00 260.000 
111 1.00 280.000 
112 1.00 300.000 
302 1.00 120.000 
303 1.00 140.000 

.5054 

.5046 

.5038 

.5030 

.5022 

.5013 

.5005 

.4996 

.4986 

.4977 

.4967 

.9699 

.9684 

.9668 

.9652 

.9635 

.9618 

.9600 

.9582 

.9564 

.9545 

.4999 -.05 

.4991 -.10 

.4983 -.12 

.4974 -.15 

.9695 .04 
.9649 .36 
.9634 .35 
.9624 .29 

1.2806 
1.2785 

304 1.00 160.000 1.2763 
305 1.00 180.000 1.2742 
306 1.00 200.000 1.2719 
307 1.00 220.000 1.2697 
308 1.00 240.002 1.2673 
309 1.00 240.000 1.2673 
310 1.00 260.000 1.2649 
311 1.00 280.000 1.2625 
312 1.00 300.000 1.2600 
402 1.00 120.000 1. 7489 

.9615 

.9605 

.9593 

.9580 

.9567 

.9553 
1.2805 
1.2719 
1.2694 
1.2682 
1.2672 
1.2661 
1.2648 
1.2648 
1.2634 
1.2617 
1.2599 
1. 7531 

403 LOO 140.000 L 7460 L 7327 

404 1.00 160.000 1.7430 1.7280 
405 1.00 180.000 1.7400 1.7266 
406 1.00 200.000 1.7369 1.7259 
407 1.00 220.000 1.7337 1.7250 
408 1.00 240.000 1. 7305 1. 7237 
409 1.00 260.003 1.7272 1.7221 
410 1.00 260.000 1. 7272 1.7220 
411 1.00 280.000 1. 7238 1. 7202 
40. LOll 100.000 L 7704 1 71RO 

502 1.00 140.000 2.6006 2.5683 
503 1.00 160.000 2.5959 2.5586 
504 1.00 180.000 2.5913 2.5580 
505 1.00 200.000 2.5865 2.5586 
506 1.00 z.,W.UOO Z.5tH 7 
507 1.00 240.000 2.5768 
508 1.00 260.000 2.5717 
509 1.00 280.000 2.5666 
510 1.00 300.000 2.5614 
601 1.00 130.000 4.1453 
602 1.00 140.000 4.1413 
603 1.00 160.000 4.1335 
604 1.00 180.000 4.1256 

L..5589 

2.5584 
2.5569 
2.5550 
2.5523 
4.1102 
4.0580 
4.0449 
4.0510 

60:5 1.00 Zoo.CiOO 4.1176 4.0:573 

606 1.00 220.000 4.1096 4.061 I 
607 1.00 240.000 4.1014 4.0627 
608 1.00 260.(00 4.093\ 4.0621 
609 1.00 280.000 4.0847 4.0598 
610 1.00 300.000 4.0761 4.0561 
702 1.00 140.000 5.9447 5.7985 

.21 

.14 

.07 

.02 
-.03 
-.08 

.01 

.52 

.55 

.47 

.37 

.28 

.20 

.20 

.12 

.07 

.01 
-.24 

.77 

.87 

.78 

.64 

.50 

.39 

.30 

.30 

.21 
14 

1.26 
1.46 
1.30 
1.09 
.lS~ 

.72 

.58 

.45 

.36 

.85 
2.05 
2.19 
1.84 
1.49 

1.19 
.95 
.76 
.61 
.49 

2.52 

P, MPa Calc. P tlP/P 

.3819 

.4715 

.5591 

.6456 

.7314 

.8166 

.9011 

.9853 
1.0690 
1.1523 
1.2351 
.8506 

1.0272 
1.2005 
1.3713 
1.5403 

1.7080 
1.8744 
2.0397 
2.2041 
2.3676 
}.0747 
1.3158 
1.5505 
1.7813 
2.0093 
2.2349 
2.4587 
2.4587 
2.6810 
2.9017 
3.1210 
1.3715 
1-7166 

2.0492 
2.3749 
2.6960 
3.0134 
3.3275 
3.6391 
3.6390 
3.9484 
4.7';;';;" 

2.3489 
2.8771 
3.3908 
3.8949 
4.3nL. 

4.8836 
5.3699 
5.8523 
6.3304 
2.7150 
3.2048 
4.1359 
5.0336 
'.9109 

6.7733 
7.6241 
8.4645 
9.2962 

10.1194 
3.8468 

MPa % 

.3%10 

.4718 

.5597 

.6462 

.7318 

.8165 

.9010 

.23 
-.08 
-.12 
-.09 
-.05 

.00 

.02 
.9848 .05 

1.0679 .10 
1.1509 .12 
1.2333 .15 
.8509 -.04 

1.0306 -.33 
1.2044 -.33 
1.3751 -.28 
1.5435 

1. 7103 
1.8757 
2.0401 
2.2035 
2.3658 
1.0747 
1.3218 
1.5583 
1.7892 
2.0163 
2.2411 
2.4635 
2.4635 
2.6842 
2.9035 
3.1213 
1.3691 
1.7276 

2.0651 
2.3920 
2.7123 
3.0280 
3.3403 
3.6498 
3.6498 
3.9567 

~.20 

-.13 
-.07 
-.02 

.03 

.08 
-.00 
-.46 
-.50 
-.44 
-.35 
-.27 
-.19 
-.20 
-.12 
-.07 
-.01 

.18 
-.64 
-.77 
-.71 
-.60 
-.48 
-.38 
-.29 
-.29 
-.21 

4 71>1';; _ 14 

2.3710 -.93 
2.9120 -1.20 
3.4299 -1.14 
3.9341 -1.00 
4.4L.n -.M 

4.9176 -.69 
5.4004 -.56 
5.8788 -.45 
6.3532 -.36 
2.7255 -.39 
3.2434 -1. 19 
4.2027 -1.59 
5.1101 -1.50 
'.91556 -1.30 
6.8482 -1.09 
7.6937 -.90 
8.5282 -.75 
9.3535 -.61 

10.1703 -.50 
3.8870 -1.03 
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TABLE 6d. Comparison of ID code (103·1807) Goodwin PpT 
compressibility data with values· calculated 
from Eq. (6) - Continued 

10 Wt T,K p, Calc. p 
mollL mol/L 

703 1.00 160.000 5.9327 5.8050 
704 1.00 180.000 5.9207 5.8245 
705 1.00 200.000 5.9087 5.8369 
706 1.00 220.000 5.8966 5.8429 
707 1.00 240.000 5.8843 5.8434 
708 1.00 260.000 5.8719 5.8404 
709 1.00 280.000 5.8594 5.8357 
710 1.00 300.000 5.8468 5.8285 
801 1.00 140.000 7.6328 7.4630 
802 1.00 160.000 7.6165 7.5141 
803 1.00 180.000 7.6004 7.5363 
804 1.00 200.000 7.58417.5440 
805 1.00 220.000 7.5678 7.5429 
806 1.00 240.000 7.5515 7.5369 
807 1.00 260.000 7.5351 7.5277 
808 1.00 280.000 7.5186 7.5\65 

809 1.00 300.000 7.5021 7.5039 
901 1.00 140.000 9.1109 8.9427 
902 1.00 160.000 9.0907 9.0193 
903 1.00 180.000 9.0705 9.0325 
904 1.00 200.000 9.0503 9.0316 
905 1.00 220.000 9.0301 9.0232 
906 1.00 240.000 9.0100 9.0101 
907 1.00 260.000 8.9900 8.9944 
908 1.00 280.000 8.9701 8.9778 
909 1.00 300.000 8.9504 8.9607 

1001 1.00 140.000 10.8894 10.6401 
1002 1.00 160.000 10.8640 10.7761 
1003 1.00 180.000 10.8384 10.7949 
1004 1.00 200.000 10.8130 10.7898 
1005 1.00 220.000 10.7879 10.7753 
1006 1.00 240.000 10.7632 10.7570 
1007 1.00 260.000 10.7390 10.7366 
lOOS 1.00 280.000 10.7153 10.7155 

1009 1.00 300.000 10.6920 10.6941 
1101 1.00 140.000 12.2219 11.8970 
1102 1.00 160.000 12.1921 12.0745 
1103 1.00 180.000 12.1621 12.0984 
1104 1.00 200.000 12.1325 12.0940 
1105 1.00 220.000 12.1035 12.0776 
1106 1.00 240.000 12.0755 12.0563 
1107 1.00 260.000 12.0485 12.0339 
I lOS 1.00 2S0.(l(V) 17.0222 12.01OA. 

1109 1.00 300.000 11.9964 11.9863 
1201 1.00 140.000 14.2041 13.9600 
1202 1.00 160.000 14.1665 14.0533 
1203 1.00 180.000 14.1291 14.0619 
1204 l.W l.W.UIJIJ 14.U':I'.l..Y 14.U4:i:i 

1205 1.00 220.000 14.0585 14.0218 
1206 1.00 240.000 14.0259 13.9948 
1207 1.00 260.000 13.9947 13.9666 
1301 1.00 130.000 16.4866 16.4868 
1302 1.00 140.000 16.4628 16.3375 
1303 1.00 160.000 16.4142 16.3347 
1304 1.00 180.000 16.3675 16.3127 
1305 1.00 200.000 16.3242 16.2799 
lJUb I.W UU.UUU l6.L.1S43 16~2447 

1307 1.00 231.000 16.2636 16.2256 
1401 1.00 130.000 17.8841 17.8427 
1402 1.00 140.000 17.8557 17.7738 
1403 1.00 150.000 17.8272 17.7584 
1404 1.00 160.000 17.7993 17.7425 

tlp/p 
% 

p, MPa Calc. P IlP/P 
MPa % 

2.20 5.3191 5.3947 -1.40 
1.65 6.7362 6.8227 -1.27 
1.23 8.1207 8.2072 -1.05 
.92 9.4814 9.5623 -.85 
.70 10.8210 10.8948 -.68 
.54 12.1430 12.2091 -.54 
.41 13.4508 13.5077 -.42 
.31 14.7428 14.7921 

2.28 4.2149 4.2436 
1. 36 6.2559 6.3083 
.85 8.2328 8.2880 
.53 10.1697 10.2184 
.33 12.0738 12.1128 
• 19 13 • 9499 13 • 9779 
.10 15.8008 15.8175 
.03 17.6288 17.6342 

-.02 19.4354 19.4300 
1. 88 4.4345 4.4565 
.79 7.0176 7.0541 
.42 9.5468 
.21 12.0359 
.08 14.4874 

-.00 16.9027 
-.05 19.2840 
-.09 21.6355 
-.11 23.9588 
2.34 4.6570 

.82 7.9735 

.40 11.2738 

.22 14.5341 
~12 17.7478 
.06 20.9150 
.02 24.0367 

9.5814 
12.0605 
14.4993 
16.9025 
19.2729 
21.6130 
23.9250 
4.6919 
8.0257 

11.3204 
14.5702 
17.7733 
20.9306 
24.0438 

-.33 
-.68 
-.83 
-.67 
-.48 
-.32 
-.20 
-.11 
-.03 

.03 
-.49 
-.52 
-.36 
-.20 
-.08 

.00 

.06 

.10 

.14 
-.74 
-.65 
-.41 
-.25 
-.14 
-.07 
-.03 

~.OO 27.1157 27.1150 .00 

-.02 30.1546 30.1463 .03 
2.73 4.8457 4.9013 -1.14 

.97 8.8047 8.8874 -.93 

.53 12.7774 12.8573 -.62 

.32 16.7119 16.7814 -.41 

.21 20.5894 20.6505 -.30 

.16 24.4076 24.4630 -.23 

.12 28.1701 28.2201 -.18 

.10 31.8766 31.9232 _.15 

.08 35.5291 35.5741 -.13 
1.75 5.2986 5.3753 -1.43 
.81 10.4414 10.5551 -1.08 
.48 15.6165 15.7303 -.72 
.34 2U.·7j21 

.26 25.7699 

.22 30.7217 

.20 35.5886 
-.00 3.1211 

.77 6.4720 

.49 13.4072 

.34 20.3158 

.27 27.1072 

l.U.lS446 -.:i4 

25.8814 -.43 
30.8365 -.37 
35.7100 -.34 
3.1210 .00 
6.5700 -1.49 

13.5428 -1.00 
20.4578 -.69 
27.2598 -.56 

.L.4 33.1649 33.9.341 -.:50 

.23 37.3702 37.5496 -.48 

.233.82383.8558 -.83 

.46 7.9340 8.0435 -1.36 

.39 12.1015 12.2313 -1.06 

.32 16.2581 16.3956 -.84 
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TABLE 6d. Comparison of ID code (103·1807) Goodwin PpT 
compressibility data with values calculated 
from Eq. (6) - Continued 

ID Wt T,K p, Calc. p Ap/p P, MPa Calc. P APIP 
mollL mollL % MPa % 

14051.00 170.00017.772517.7242 .2720.3832 
1400 1.00 1110.000 17.7470 17.7045 

1407 1.00 190.000 17.7229 17.6831 
1408 1.00 200.000 17.1001 17.6619 
1409 1.00 210.000 17.6783 17.6412 
1502 1.00 130.000 20.0986 20.0565 
1503 1.00 140.000 20.0618 20.0180 
1504 1.00 150.000 20.0264 19.9877 
1505 1.00 160.000 19.9933 19.9595 
1506 1.00 170.000 19.9628 19.9289 
1507 1.00 180.000 19.9347 19.9008 
1601 1.00 \16.000 21.8526 21.8615 
1602 1.00 ·120.000 21.8344 21.8184 
1603 1.00 130.000 21.7891 21.7661 
1604 1.00 140.000 21.7462 21.7258 
1605 1.00 150.000 21.1071 21.6868 
1606 1.00 160.000 21.6722 21.6493 
1607 1.00 165.000 21.6560 21.6320 
1701 1.00 108.000 23.9498 23.9580 
1702 1.00 

1703 1.00 
1704 1.00 
1705 1.00 
1106 1.00 
1707 1.00 
1708 1.00 
1709 1.00 
1801 1.00 
1802 1.00 
1803 1.00 
1804 1.00 
1805 1.00 
1806 1.00 

110.000 23;93&2 23 Ql"? 

115.000 23.9088 23.9093 
120.000 23.8805 23.8828 
125.000 23.8534 23.8574 
130.000 23.8280 23.8326 
135.000 23.8046 23.8072 
140.000 23.1828 23.7820 
145.000 23.1626 23.1587 
97.000 25.9642 25.9697 

100.000 25.9414 25.9554 
105.000 25.9046 25.9291 
110.000 25.8699 25.9000 
115.000 25.8381 25.8700 
120.000 25.8094 25.8392 

.24 24.4687 24.6155 

.23 28.5060 28.6633 

.22 32.4983 32.6677 

.21 36.4456 36.6276 

.21 6.8259 6.9147 

.22 12.3991 12.5231 

.19 17.9247 18.0610 

.17 
-.04 

.17 23.3836 

.17 28.7514 
34.0471 

1.9882 
4.1709 

11.1640 
18.6576 

23.5251 
28.9152 
34.2318 
1.9652 
4.8180 

11.8516 
18.7522 

.07 

.11 

.09 

.09 

.11 

.11 

25.41~1 2'.'29b 
32.0506 32.1927 
35.3236 35.4820 

-.03 2.6624 2.6245 
.01 4.4750 

-.00 9.1035 
-.01 13.6642 
-.02 18.1667 
-.02 22.6112 
-.01 26.9895 

.00 31.3077 

.02 35.5807 
-.02 2.2153 
-.05 5.8528 
-.09 11.8205 
-.12 11.6693 
-.12 23.4106 
-.12 29.0455 

4.4893 
9.1008 

13.6504 
18.1414 
22.5796 
26.9705 
31.3142 
35.6135 
2.1761 
5.7472 

11.6203 
11.4036 
23.1095 
28.7462 

1807 1.00 125.000 25.7834 25.8099 -.10 34.5974 34_315& 

159 data points, lAp/pi, rms%=0.726, Ap/p, avo %=0.424, 
avo %=0.532. 

.60 
-.55 
-.52 
-.50 

-1.28 
-.99 
-.75 
-.60 
-.57 
-.54 
1.17 
-.98 
-.74 
-.50 
-.43 

-.44 
-.45 
1.44 
-.32 

.03 

.10 

.14 

.14 
.07 

-.02 
-.09 
1.80 
1.84 
1.72 
1.53 
1.30 
1.04 
.s, 

TABLE 6e. Comparison of ID code (2) Bartlett PpT 
compressibility data with values calc· 
ulated from Eq. (6). 

Wt T/K p Calc. p 
mol/L mol/L 

1.00 203.250 .0601 .0601 

1.00 203.250 1.5876 1.5841 
1.00 203.250 3.3637 3.3314 
1.00 203.250 5.2953 5.2489 
1. 00 203.250 7.2626 7.2685 
1.00 203.250 9.1362 9.1956 
1.00 203.250 10.8182 10.8730 
1.00 203.250 13.4650 13.4983 
1.00 203.250 16.8358 16.8590 
1.00 203.250 18.9286 18.9616 
1.00 203.250 20.4410 20.4761 
1.00 203.250 21.6259 21.6617 
1.00 203.250 23.4408 23.4716 
1.00 203.250 24.8121 24.8451 

1.00 223.220 .0547 .0547 
1.00 223.220 1.4122 1.4167 
1.00 223.220 2.9286 2.9187 
1.00 223.220 4.5320 4.4972 
1.00 223.220 6.1458 6.1224 
1.00 223.220 7.7003 7.7193 
1.00 223.220 9.1682 9.1998 
1.00 223.220 11.6622 11.6782 
1.00 223.220 15.0957 15.1409 
1.00 223.220 17.3624 17.4179 
1.00 223.220 18.9890 19.0695 
1.00 223.220 20.2539 20.3594 
LOO 22:L220 22.1R'-9 22.11M 

1.00 223.220 23.6570 23.7926 
1.00 248.160 .0492 .0492 
1.00 248.160 1.2487 1.2559 
1.00 248.160 2.5458 2.5494 
1.00 248.160 3.8789 3.8691 
1.00 248.160 5.2509 5.2003 
1.00 248.160 6.4903 6.5137 
1.00 248.160 7.7300 7.7708 
1.00 248.160 9.8965 10.0053 
1.00 248.160 13.2774 13.3708 
1.00 248.160 15.6601 15.7376 
1.00 248.160 17.3966 17.5001 
1.00 24!L 160 IfL 1'\'i0 UU~R11 
1.00 248.160 20.8211 20.9936 
1.00 248.160 22.3943 22.5766 
1.00 273.150 .0446 .0447 
1.00 273.150 1.1280 1.1303 
1.00 273.150 2.2786 2.2743 
1.00 273.150 3.4376 3.4220 

1.00 273.150 4.5811 4.5649 
1.00 273.150 5.6960 5.6894 
1.00 273.150 6.7716 6.7773 
1.00 273.150 8.7535 8.7766 
1.00 273.150 11.9462 11.9609 
1.00 273_150 14.1006 14.3173 
1.00 273.150 16.1248 16.1290 
1.00 273.150 17.5576 17.5766 
1.00 273.150 19.7711 19.7925 
1.00 213.150 21.4352 21.4617 
1.00 298.150 .0409 .0409 
1.00 298.150 1.0271 1.0289 
1.00 298.150 2.0609 2.0588 
1.00 298.150 3.0911 3.0814 
1.00 298.150 4.1093 4.0917 
1.00 298.150 5.0962 5.0825 
1.00 298.150 6.0410 6.0444 
1.00 298.150 7.8218 7.8436 

6.p/p P, MPa Calc. P 
% MPa 

-.02 .1013 .1013 

.22 2.5331 2.5384 

.97 5.0663 5.1108 

.88 7.5994 7.6584 
-.08 10.1325 10.1251 
-.65 12.6656 12.5828 
-.50 15.1988 15.1090 
-.25 20.2650 20.1890 
-.14 30.3975 30.3060 
-.17 40.5300 40.3387 
-.17 50.6625 50.3945 
-.17 60.7950 60.4566 
-.13 81.0600 80.6594 
-.13 101. 3250 100.7811 

-.01 .1013 .1013 
-.31 2.5331 2.5254 

.34 5.0663 5.0825 

.77 1.5994 

.38 10.1325 
-.25 12.6656 
-.34 15.1988 
-.14 20.2650 
-.30 30.3975 
-.32 40.5300 

7.6541 
10.1690 
12.6346 
15.1418 
20.2280 
30.2311 
40.2359 

-.42 50.6625 50.1002 
-.52 60.7950 59.8811 
-.60 RL0600 
-.57 101. 3250 
-.04 .1013 
-.58 2.5331 
-.14 5.0663 

.25 7.5994 

.97 10.1325 
-.36 12.6656 
-.53 15.1988 

-1.09 20.2650 
-.70 30.3975 
-.49 40.5300 
-.59 50.6625 
_.10 6O.1QCjO 

-.82 81.0600 
-.81 101.3250 
-.03 .1013 
-.20 2.5331 

.19 5.0663 

.46 7.5994 

79.4515 
99.2527 

.1013 
2.5188 
5.0592 
7.6180 

10.2291 
12.6197 
15.1137 
19.9946 
30.0597 
40.1426 
49.9899 
'i9.7.l'.R 
79.1384 
98.7304 

.1013 
2.5281 
5.0758 
7.6339 

.36 10.1325 10.1687 

.12 12.6656 12.6807 
-.08 15.1988 15.1853 
-.26 20.2650 20.2022 
-.12 30.3975 30.3425 
-.12 40.5300 40.4475 

-.03 50.6625 50.6359 
-.11 60.7950 60.6478 
-.11 81.0600 80.8308 
-.12 101.3250 100.9633 
-.02 .1013 .1013 
-.17 2.5331 2.5287 

.10 5.0663 5.0715 

.317.59947.6233 

.43 10.1325 10.1769 

.27 12.6656 12.7012 
-.06 15.1988 15.1896 
-.28 20.2650 20.2003 

6.P/P 
% 

.02 

-.21 
-.87 
-.77 

.07 

.66 

.59 

.38 

.30 

.47 

.53 

.56 

.50 

.54 

.01 

.30 
-.32 
-.72 
-.36 

.25 

.38 

.18 

.55 

.73 
1.12 
1.53 
2.02 
2.09 

.04 

.57 

.14 
-.24 
-.94 

.36 

.56 
1.35 
1.12 
.97 

1.35 
1. 7R 

2.43 
2.63 

.03 

.20 
-.19 
-.45 

-.36 
-.12 

.09 

.31 

.18 

.20 

.05 

.24 

.28 

.36 

.02 

.17 
-.10 
-.31 
-.44 
-.28 

.06 

.32 
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TABLE 6e. Comparison of ID code (2) Bartlett PpT 
compressibility· data with values calc· 
ulated from Eq. (6) - Continued 

Wt T/K P Calc. p Ap/p P, MPa Calc. P AP/P 
mollL mollL % MPa % 

1.00 298.150 10.7955 10.8310 

1.00 298.150 13.1062 13.1260 
1.00 298.150 14.9408 14.9412 
1.00 298.150 16.4159 16.4177 
1.00 29!L 150 llL6840 18_7062 
1.00 298.150 20.4251 20.4413 
1.00 323.150 .0377 .0377 
1.00 323.150 .9441 .9451 
1.00 323.150 1.8875 1.8840 
1.00 323.150 2.8179 2.8105 
1.00 323.150 3.7343 3.7209 
1.00 323.150 4.6237 4.6116 
1.00 323.150 5.4925 5.4773 
1.00 323.150 7.1082 7.1120 
1.00 323.150 9.9053 9.9087 
1.00 323.150 12.1346 12.1230 
1.00 323.150 13.9309 13.9135 
1.00 323.150 15.4136 15.3949 
1.00 323.150 17.7296 17.7244 
1.00 323.150 19.5127 19.5072 
1.00 373.150 .0327 .0327 
1.00 373.150 .8116 .8139 
1.00 373.150 1.0132 1.0150 

1.00 373.150 2.4009 2.4012 
1.00 373.150 3.1747 3.1691 
1.00 373.150 3.9243 3.9179 
1.00 373.150 4.6542 4.6462 
1.00 373.150 6.0353 6.0338 
1.00 373.150 8.4776 8.4945 
1.00 373.150 10.5272 10.5376 
1.00 373.150 12.2410 12.2417 
1.00 373.150 13.6963 13.6899 
1.00 373.150 15.9839 16.0323 
1.00 373.15017.903817.8656 
1.00 423.150 .0288 .0288 
1.00 423. DO .7111 .7DJ 

1.00 423.150 1.4107 1.4175 
1.00 423.150 2.0957 2.1032 
1.00 423.150 2.7634 2.7720 
LOO 423_150 3_4202 3.4235 
1.00 423.150 4.0494 4.0573 
1.00 423.150 5.2561 5.2698 
1.00 423.150 7.4183 7.4612 
1.00 423.150 9.3113 9.3407 
1.00 423.150 10.9152 10.9475 
1.00 423.150 12.3114 12.3376 
1.00 423.150 14.6119 14.6373 
1.00 423.150 16.4480 16.4772 
1.00 473.150 .0258 .0258 
1.00 473.150 .6350 .6388 
1.00 473.150 1.2570 1.2642 
1.00 473.150 1.8655 1.8746 
1.00 473.150 2.4602 2.4694 
1.00 473.150 3.0399 3.0488 
1.00 473.150 3.6006 3.6127 
1.00 473.150 4.6771 4.6943 
1.00 473.150 6.6357 6.6712 
1.00 473.150 !!.J523 !!.403!! 
1.00 473.150 9.8650 9.9155 
1.00 473.150 11.1967 11.2421 
1.00 473.150 13.4255 13.4736 
1.00 473.150 15.2553 15.2931 

-.33 30.3975 30.2593 

-.15 40.5300 40.4311 
-.00 50.6625 50.6599 
-.01 60.7950 60.7813 
-_12 81.0600 80_8314 
-.08 101.3250 101.1123 
-.02 .1013 .1013 
-.11 2.5331 2.5304 

.18 5.0663 5.0756 

.26 7.5994 7.6199 

.36 10.1325 10.1700 

.26 12.6656 12.7007 

.28 15.1988 15.2441 
-.05 20.2650 20.2528 
-.03 30.3975 30.3834 

.10 40.5300 40.5891 

.13 50.6625 50.7717 

.12 60.7950 60.9351 

.03 81.0600 81.1118 

.03 101.3250 101.3947 
-.02 .1013 .1013 
-.28 2.5331 2.5259 
-.15 '.00b3 '.U'1S4 
-.02 7.5994 7.5981 

.18 10.1325 10.1514 

.16 12.6656 12.6876 

.17 15.1988 15.2270 

.03 20.2650 20.2708 
-.20 30.3975 30.3213 
-.10 40.5300 40.4733 
-.01 50.6625 50.6581 

.05 60.7950 60.8429 
-.30 81.0600 80.5832 

.21 101.3250 101.7974 
-.01 .1013 .1013 

.46 

.24 

.01 

.02 
_28 
.21 
.02 
.11 

-.19 
-.27 
-.37 
-.28 
-.30 

.06 

.05 
-.15 
-.22 
-.23 
-.06 
-.07 

.02 

.28 

.Ib 

.02 
-.19 
-.17 
-.19 
-.03 

.25 

.14 

.01 
-.08 

.59 
-.46 

.01 
-.62 2.J331 2.':;172 .63 

-.48 5.0663 5.0416 .49 
-.36 7.5994 7.5711 .37 
-.31 10.1325 10.0995 .33 
-.10 12_6656 12_0526 _10 
-.20 15.1988 15.1666 .21 
-.26 20.2650 20.2060 .29 
-.58 30.3975 30.1838 .71 
-.31 40.5300 40.3584 .43 
-.30 50.6625 50.4427 .44 
-.21 60.7950 60.5905 .34 
-.17 81.0600 80.8086 .31 
-.18 101.3250 100.9690 .35 

.00 .1013 .1013 -.00 
-.60 2.5331 2.5178 .61 
-.57 5.0663 5.0365 .59 
-.48 7.5994 7.5613 .50 
-.37 10.1325 10.0928 .39 
-.29 12.6656 12.6264 .31 
-.33 15.1988 15.1438 .36 
-.37 20.2650 20.1819 .41 
-.53 30.3975 30.2039 .64 
-.61 40.5300 40.20!!0 .!!O 
-.51 50.6625 50.3010 .72 
-.40 60.7950 60.4269 .61 
-.36 81.0600 80.5734 .60 
-.25 101.3250 100.8638 .46 

126 data points, lAp/pi, rms %=0.370, Ap/p, avo %=0.134, 
lAP/PI, avo %=0.432. 
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TABLE 6f. Comparison of ID code (3) Deming PpT 
compressibility data with values calc· 
ulated from Eq. (6) 

Wt T/K P Calc. p Ap/p P, MPa Calc. P AP/P 
mollL moliL % MPa % 

.00 203.150 1..5900 1.58.51 

.00 203.150 3.3546 3.3339 

.00 203.150 5.2667 5.2535 

.00 203.150 7.2306 7.2757 

.31 2.-'331 2.-'406 

.62 5.0663 5.0949 

.25 7.5994 7.6161 
-.62 10.1325 10.0758 

_00 20''-150 10_8227 1o_881,0 -_"i.e; 1"i 1988 15 1000 

.00 203.150 13.5221 13.5088 .10 20.2650 20.2955 

.00 203.150 16.8571 16.8683 -.07 30.3975 30.3532 

.00 203.150 18.9495 18.9698 -.11 40.5300 40.4124 

.00 203.150 20.4456 20.4834 -.18 50.6625 50.3737 

.00 203.150 21.6311 21.6684 -.17 60.7950 60.4413 

.00 203.150 23.4271 23.4776 -.21 81.0600 80.4034 

.00 203.150 24.7840 24.8511 -.27 101.3250 100.2201 

.00 203.150 25.8945 25.9648 -.27 121.5900 120.1960 

.00 223.150 1.4211 1.4172 .28 2.5331 2.5400 

.00 223.150 2.94192.9199 .75 5.0663 5.1023 

.00 223.150 4.5312 4.4993 .71 7.5994 1.6494 

.00 223.150 6.1380 6.1256 .20 10.1325 10.1518 

.00 223.150 9.1445 9.2047 -.65 15.1988 15.0903 

.00 223.15011.626111.6837 -.49 20.2650 20.1314 

.00 223.150 15.1075 15.1464 -.26 30.3975 30.2539 

.00 223.15011.232017.4230 -1.10 40.5300 39.5289 

.00 223.150 19.0138 19.0742 -.32 50.6625 50.2398 

.00 223.150 20.43!!5 20.3638 .37 60.7950 61.4526 

.00 223.150 22.2238 22.3208 -.43 81.0600 79.8921 
.00 223.150 23.7199 23.7961 -.32 101.3250 100.1545 
.00 223.150 24.9197 24.9858 -.26 121.5900 120.3586 
.00 248.150 1.2583 1.2560 .18 2.5331 2.5377 
.00 248.150 2.5659 2.5496 .64 5.0663 5.0978 
.00 248.150 3.8992 3.8693 .77 7.5994 7.6563 
.00 248.150 5.2275 5.2006 .52 10.1325 10.1838 
.00 248.150 7.7591 7.7713 -.16 15.1988 15.1732 
.00 248.150 9.9657 10.0059 -.40 20.2650 20.1649 
.00 248.150 13.3793 13.3714 .06 30.3915 30.4263 
.00 248.150 15.7216 15.7382 -.11 40.5300 40.4468 
.00 248.150 17.4355 17.5007 -.37 50.6625 50.2381 
.00 248.150 18.774':; 18.3877 

.00 248.150 20.8955 20.9941 

.00 248.150 22.4988 22.5771 

.00 248.150 23.8020 23.8491 

.00 27:L 150 L B12 L 13m 

.00 273.150 2.2852 2.2743 

.00 273.150 3.4453 3.4220 

.00 273.150 4.5919 4.5649 

.00 273.150 6.7843 6.7773 

.00 273.150 8.7588 8.7766 

.00 273.150 11.9474 11.9609 

.00 273.150 14.2934 14.3173 

.00 273.150 16.0823 16.1290 

.00 273.150 17.5034 17.5766 

.00 273.150 19.7136 19.7925 

.00 273.150 21.4061 21.4617 

.00 273.150 22.7808 22.8021 

.00 298.150 1.0291 1.0289 

.00 298.150 2.0653 2.0588 

.00 298.150 3.0976 3.0814 

.00 298.150 4.1134 4.0917 

.00 298.150 6.0558 6.0444 

.00 298.150 7.!!376 7.8436 

.00 298.150 10.8227 10.8310 

.00 298.150 13.1150 13.1260 

.00 298.150 14.9147 14.9412 

.00 298.150 16.4108 16.4177 

-.60 60.79':;0 '9. 8M':; 

-.47 81.0600 79.9555 
-.35 101.3250 100.2011 
-.20 121.5900 120.7679 

_o8 2.s:Hl 7._5351 
.48 5.0663 5.0904 
.68 7.5994 7.6510 
.59 10.1325 10.1927 
.10 15.1988 15.2154 

-.20 20.2650 20.2166 
-.11 30.3975 30.3471 
-.17 40.5300 40.4ll5 
-.29 50.6625 50.3686 
-.42 60.7950 60.2308 
-.40 81.0600 80.2202 
-.26 101.3250 100.5679 
-.09 121.5900 121.2373 

.01 2.5331 2.5335 

.32 5.0663 5.0823 

. 52 7. 5994 7.6395 
.53 10.1325 10.1874 
.19 15.1988 15.2294 

-.Oll 20.265U 2U.2473 
-.08 30.3975 30.3650 
-.08 40.5300 40.4751 
-.18 50.6625 50.4975 
-.04 60.7950 60.7426 

.00 298.150 18.6746 18.7062 -.17 81.0600 80.7345 

.00 298.150 20.4206 20.4413 -.10 101.3250 101.0541 

-.29 

-.56 
-.22 

.56 

.65 

-.15 
.15 
.29 
.57 
.59 
.82 

1.10 
1.16 
-.27 
-.71 
-.65 
-.19 

.72 

.66 

.47 
2.53 

.84 
-1.07 

1.46 
1.17 
1.02 
-.18 
-.62 
-.74 
-.50 

.17 

.50 
-.09 

.21 

.84 
1.'2 
1.38 
1.12 

.68 
-_OR 
-.47 
-.67 
-.59 
-.1 t 

.24 

.17 

.29 

.58 

.94 
1.05 

.75 

.29 
-.01 
-.32 
-.53 
-.54 
-.20 

.U9 

.11 

.14 

.33 

.09 

.40 

.27 
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TABLE 6f. Comparison of 1D code (3) Deming PpT 
compressibility data with. values calc· 
ulated from Eq. (6) - Continued 

Wt T/K P Calc. p I:t.p/p P, MPa Calc. P I:t.P/P 
mollL mollL % MPa % 

.00 298.1'0 21.8489 21.8370 

.00 323.150 .9444 .9451 

.00 323.150 1.8875 1.8840 

.00 323.150 2.8205 2.8105 

.00 323.150 3.7349 3.7209 

.00 323.150 5.4881 5.4773 

.00 323.150 7.1128 7.1120 

.00 323.150 9.9014 9.9087 

.00 323.150 12.1260 12.1230 

.00 323.150 13.9113 13.9135 

.00 323.150 15.4038 15.3949 

.00 323.150 17.6926 17.7244 

.00 323.150 19.5030 19.5072 

.00 323.1:50 20.9848 20.946!1 

.00 373.150 ~8127 .8139 

.00 373.150 1.6147 1.6156 

.00 373.150 2.4031 2.4012 

.00 373.150 3.1740 J.ll\Ql 

.00 373.150 4.6526 4.6462 

.00 373.150 6.0344 6.0338 

.00 373.150 8.4803 8.4945 

.00 373.150 10.5227 10.5376 

.00 373.150 12.2402 12.2417 

.00 373.150 13.6935 13.6899 

.00 373.150 16.0144 16.0323 

.00 373.150 17.8855 17.8656 

.00 373.150 19.3923 19.3618 

.00 423.150 .7141 .7155 

.00 423.150 1.4143 1.4175 
.00 423.150 2.0999 2.1032 
.00 423.150 2.7690 2.7720 
.00 423.150 4.0527 4.0573 
.00 423.150 5.2596 5.2698 
.00 423.150 7.4341 7.4612 
.00 423.150 9.3087 9.3407 
.00 423.150 10.9155 10.9475 
.00 423.150 12.3152 12.3376 
.00 423.150 14.6147 14.6373 
.00 423.150 16.4679 16.4772 
.00 423.150 ·18.0176 17.9988 

.00 473.150 .6370 .6388 

.00 473.150 1.2601 1.2642 

.00 473.150 1.8685 1.8746 

.00 473.150 2.4613 2.4694 

.00 473.150 3.5992 3.6127 

.00 473.150 4.6740 4.6943 

.00 473.150 6.6343 6.6712 

.00 473.150 8.3554 8.4038 

.00 473.150 9.8657 9.9155 

.00 473.150 11.2012 11.2421 

.00 473.150 13.4435 13.4736 

.00 473.150 15.268215.2931 

.00 473.150 16.8035 16.8175 

0.00 573.150 .5249 .5266 
0.00 573.150 1.0373 1.0415 
0.00 573.150 1.5361 1.5441 
0.00 573.150 2.0224 2.0342 
0.00 573.150 2.9583 2.9779 
0.00 573.150 3.8670 3.8748 
0.00 573.150 5.4881 5.5353 
0.00 573.150 6.9664 7.0283 
0.00 573.150 8.2911 8.3680 
0.00 573.150 9.4944 9.5720 
0.00 573.150 11.5725 11.6480 
0.00 573.150 13.3293 13.3876 
0.00 573.150 14.8361 14.8778 

O~OO 673.150 .4470 .4482 

.05 121.5900 121.7798 

-.07 2.5331 2.5314 
.18 5.0663 5.0755 
.36 7.5994 7.6270 
.38 10.1325 10.1718 
.20 15.1988 15.2310 
.01 20.2650 20.2676 

-.07 30.3975 30.3678 
.02 40.5300 40.5451 

-.02 50~6625 50.6489 
.06 60.7950 60.8617 

-.18 81.0600 80.7403 
-.02 101.3250101.2706 

.18 121.5900 122.1833 

-.15 2.5331 2.5294 
-.06 5.0663 5.0631 
.087.59947.6053 
.15 10.1325 10.1488 
.14 15.1988 15.2213 
.01 20.2650 20.2675 

-.17 30.3975 30.3335 
-.14 40.5300 40.4493 
-.01 50.6625 50.6529 

.03 60.7950 60.8218 
-. 11 81. 0600 80. 8836 

.11 101. 3250 101. 5707 

.16 121.5900 122.0423 

-.19 2.5331 2.5282 
-.22 5.0663 5.0548 
-.16 7.5994 7.5870 
-.11 10.1325 10.1211 
-.11 15.1988 15.1801 
-.19 20.2650 20.2208 
-.36 30.3975 30.2627 
-.34 40.5300 40.3433 
-.29 50.6625 50.4451 
-.18 60.7950 60.6205 
-.15 81.0600 80.8364 
-.06 101.3250 101.2115 

.10 121.5900 121.8626 

-.28 2.5331 2.5260 
-.33 5.0663 5.0492 
-.32 7.5994 7.5740 
-.33 10.1325 10.0973 
-.37 15.1988 15.1374 
-.43 20.2650 20.1669 
-.55 30.3975 30.1960 
-.58 40.5300 40.2271 
-.50 50~6625 50.3063 
-.36 60.7950 60.4632 
-.22 81.0600 80.7557 
-.16 101.3250 101.0208 
-.08 121.5900 121.3892 

-.32 2.5331 2.5250 
-.41 5.0663 5.0451 
-.52 7.5994 7.5585 
-.58 10.1325 10.0708 
-.66 15.1988 15.0908 
-.20 20.2650 20.2202 
-.85 30.3975 30.0945 
-.88 40.5300 40.0870 
-.92 50.6625 50.0500 
-.81 60.7950 60.1092 
-.65 81.0600 80.2538 
-.44 101.3250 100.5903 
-.28 121.5900 120.9818 

-.26 2.5331 2.5266 

-.16 

.07 
-.18 
-.36 
-.39 
-.21 
-.01 

.10 
-.04 

.03 
-.11 

.40 

.05 
-.49 

• 15 
.06 

-.08 
-.16 
-.15 
-.01 

.21 

.20 

.02 
-.04 

.22 
-.24 
-.37 
.19 
.23 
.16 
.11 
.12 
.22 
.45 
.46 
.43 
.29 
.28 
.11 

-.22 

.28 

.34 

.34 

.35 

.41 

.49 

.67 

.75 

.71 

.55 

.38 

.30 

.17 

.32 

.42 

.54 

.61 

.72 

.22 
1.01 
1.11 
1.22 
1.14 
1.00 
.73 
.50 

.26 

TABLE 6f. Comparison of 1D code (3) Deming PpT 
compressibility data with values calc· 
ulated from Eq. (6) - Continued 

Wt T /K P Calc. p IIp/ P P, MPa Calc. P IlP / P 
mol/L mollL % MPa % 

0.00 673.150 .8827 .8867 -046 5.0663 5.0426 .47 

0.00 673.150 1.3072 1.3152 -.61 7.5994 7.5517 .63 
0.00 673.150 1.7214 1.7336 -.70 10.1325 10.0577 .74 
0.00 673.150 2.5198 2.5413 -.85 15.1988 15.0607 .92 
0.00 673.1503.2800 3.3120 -.9620.265020.0502 1.07 
0.00 673.150 4.6990 4.7503 -1.08 30.3975 30.0198 1.26 
0.00 673.150 5.9916 6.0623 -1.17 40.5300 39.9594 1.43 
0.00 673.150 7.1735 7.2597 -1.19 50.6625 49.9014 1.53 
0.00 673.150 8.2625 8.3538 -1.09 60.7950 59.9144 1.47 
0.00 673.150 1O~1835 10.2787 -.93 81.0600 79.9762 1.36 
0.00 673.150 11.8475 11.9233 -.64 101.3250 100.3236 1.00 
0.00 673.150 13.2900 13.3550 -.49 121.5900 120.6114 .81 

14J dlltll points, lilp/pl, rms %=0.334, IIp/p. av.%=·0.069. 
II:t.P/PI, avo %=0.429 . 

TABLE 6g. Comparison of 10 code (2) Robertson PpT 
compressibility data with va1ues ca1c. 
ulated from Eq. (6) 

Wt T/K P Calc. p IIp/p P, MPa Calc. P IlP/P 
mo1!L mo1!L % MPa % 

.00 308.150 21.2054 21.1817 

.00 308.150 22.3215 22.3001 

.00 308.150 23.4376 23.4185 

.00 308.150 24.5537 24.5430 

.00 308.150 25.6697 25.6565 

.00 308.150 26.7858 26.7708 

.00 308.150 27.9019 27.8829 

.00 308.150 29.0180 28.9949 

.00 308.150 30.1340 30.1029 

.00 373.150 21.2054 21.1932 

.00 373.150 22.3215 22.2956 

.00 373.150 23.4376 23.4184 

.00 373.150 24.5537 24.5494 

.00 373.150 25.6697 25.6761 

.00 373.150 26.7858 26.8016 

.00 373.150 27.9019 27.9241 

.00 373.150 29.0180 29.0444 

.00 373.150 30.1340 30.1623 

.00 473.150 21.2054 21.1880 

.00 473.150 22.3215 22.2641 

.00 473.150 23.4376 23.4044 

.00 473.150 24.5537 24.5955 

.00 473.150 25.6697 25.6664 

.00 473.150 26.7858 26.7961 

.00 473.150 27.9019 27.9227 

.00 473.150 29.0180 29.0495 

.00 473.150 30.1340 30.1752 

.00 573.150 21.2054 21.0744 

.00 573.150 22.3215 22.2201 

.00 573.150 23.4376 23.3583 

.00 573.150 24.5537 24.4950 

.00 573.150 25.6697 25.6309 

.00 573.150 26.7858 26.7661 

.00 573.150 27.9019 27.9003 

.00 573.150 29.0180 29.0331 

.00 573.150 30.1340 30.1657 

.11 117.1000 117.4606 

.10 135.4000 135.7775 

.08 156.7000 157.0914 

.04 181.6000 181.8533 

.05 210.2000 210.5644 

.06 243.3000 243.7774 

.07 281.4000 282.0961 

.08 325.2000 326.1727 

.10 375.2000 376.7032 

.06 152.1000 152.3283 

.12 174.1000 174.6544 

.08 199.8000 200.2699 

.02 229.5000 229.6207 
-.02 263.4000 263.1946 
-.06 302.1000 301.5219 
-.08 346.1000 34:5.1723 

-.09 396.0000·394.7502 
-.09 452.4000 450.8879 

.08 202.7000 203.1089 

.26 229.5000 231.0203 

.14 261.6000 262.5964 
-.17 299.7000 298.2750 

.01 338.4000 338.5276 
-.04 384.3000 383.8572 
-.07 435.8000 434.7942 
-.l1 493.6000 491.889.8 
-.14 558.2000 555.7082 

.62 247.8000 251.4335 

.46 281. 3000 284.4579 

.34 318.7000 321.4679 

.24 360.6000 362.8953 

.15 407.5000 409.1988 

.07 459.9000 460.8620 

.01 518.3000 518.3872 
-.05 583.2000 582.2890 
-.10 655.2000 653.0853 

36 data points, Il:t.p/p I, rms % =0.173, IIp/p, avo %=0.064, 
IIlPIPI, avo %=0.342. 
Results for Tables 6a • 6g combined: 
77'; nlltll points, lilp/pl, rms %=0.464, ilp/p, avo %=0.113. 
II:t.P/PI, avo %=0.401. 
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-.25 
-.14 
-.17 
-.20 
-.25 
-.30 
-.40 
-.15 
-.32 
-.23 
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.08 

.19 

.27 

.32 

.34 
-.20 
-.66 

-.38 
.48 

-.04 
.12 
.23 
.35 
.45 

-1.45 
-1.11 
-.86 
-.63 
-.42 
-.21 
-.02 

.16 

.32 
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TABLE 7. The critical isotherm for carbon monoxide 

pipe P Z iJPliJp iJpliJT iJP/iJT iJ 2p/iJT2 

MPa MPa.L/mol mol L -IK- 1 MPa/K MPaK-2 

.50 3.2182 .53706 .19492 -.3831E+00 .07468 -.0008300 

.52 3.2582 .52282 .17411 -.45IOE+00 .07853 -.0009204 

.54 3.2939 .50897 .15466 -.5328E+00 .08240 -.0010200 

.56 3.3255 .49549 .13656 -.6319E+00 .08630 -.0011303 

.58 3.3533 .48240 .11980 -.7530E+00 .09021 -.0012531 

.60 3.3776 .46970 .10434 -.9022E+00 .09413 -.0013909 

.62 3.3986 .45739 .09016 -.1088EtOl .09807 -.0015464 

.64 3.4168 • 44S46 .07723 -.1321EtOI .10200 -.001723S 

.66 3.4322 .43392 .06552 -.1617EtOl .10593 -.0019270 

.68 3.4453 .42276 .05498 -.1998EtOI .10986 -.0021633 

.70 3.4562 .41198 .04557 -.2497E+Ol .11378 -.0024408 

.72 3.4652 .40157 .03724 -.316OEtOl .11769 -.0027708 

.74 3.4724 .39154 .02994 -.4060Et01 .12158 -.0031688 

.76 3.4782 .38187 .02362 -.53IOE+Ol .12544 -.0036568 

.78 3.4827 .37256 .01822 -. 7095E +01 .12929 -.0042664 
_RO :L4R62 _36361 _01369 -_9725F.t01 _13310 -_0050443 
.82 3.4887 .35500 .00995 -.1376E+02 .13687 -.0060629 
.84 3.4906 .34673 .00695 -.2024E+02 .14060 -.0074385 
.86 3.4918 .33878 .00461 -.3132E+02 .14428 -.0093683 
.88 3.4926 .33116 .00286 -.5176E+02 .14790 -.0122113 
.90 3.4931 .32385 .00162 -.9363E+02 .15144 -.0166807 
.92 3.4933 .31683 .00080 -.1931E+03 .15489 -.0243796 
.94 3.4935 .31010 .00032 -.4907E+03 .15823 -.0396594 
.96 3.4935 .30364 .00009 -.1820E+04 .16142 -.0781779 
.98 3.4935 .29745 .00001 -.1722E+05 .16438 -.2460439 

1.00 3.4935 .29150 0.00000 '00 .• 16685 -.0000000 
1.02 3.4935 .28578 .00002 -.8718E+04 .16940 .2538247 
1.04 3.4935 .28029 .00015 -.1155E+04 .17263 .0830016 
1.06 3.4936 .27500 .00050 -.3507E+03 .17628 .0432148 
1.08 3.4938 .26992 .00120 -.1502E+03 .18030 .0272252 
1.10 3.4941 .26505 .00238 -.7769E+02 .18465 .0190361 
1.12 3.4948 .26036 .00417 -.4539E+02 .18931 .0142263 
1.14 3.4960 .25588 .00673 -.2885Et02 .19428 .0111288 

1.16 3.4978 .25160 .01023 -.1951E+02 .19955 .0090015 
LI8 3.5005 .24753 .01483 -.1384Et02 .20511 .0074687 
1.20 3.5044 .24367 .02070 -.1019E+02 .21097 .0063221 
1.22 3.5096 .24003 .02804 -. 7742E tOI .21712 .0054381 
1.24 3.5166 .23664 .03705 -.6035E+Ol .22356 .0047394 
1.26 3.5258 .23349 .04791 -.4807E+Ol .23030 .0041754 
1.28 3.5376 .23061 .06085 -.3900E+Ol .23733 .0037117 
1.30 3.5524 .22801 .07607 -.3216E+Ol .24466 .0033244 
1.32 3.5708 .22572 .09380 -. 2690E +01 .25228 .0029962 
1.34 3.5933 .22375 .11425 -.2278E+Ol .26021 .0027145 
1.36 3.6206 .22213 .13766 -.1950E+Ol .26843 .0024699 
1.38 3.6533 .22089 .16426 -.1686E+Ol .27696 .0022550 
1.40 3.6921 .22005 .19428 -.1471E+Ol .28580 .0020644 
1.42 3.7379 .21964 .22797 -.1294E+Ol .29493 .0018937 
1.44 3.7913 .21969 .26557 -.1146E+Ol .30438 .0017395 
1.46 3.8534 .22022 .30732 -.1022E+Ol .31414 .0015989 
1.48 3.9250 .22129 .35347 -.9172E+00 .32421 .0014697 
1.50 4.0072 .22290 .40428 -.8276E+00 .33460 .0013502 
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TABLE 8. Ideal gas state functions for carbon monoxide 

TIK HO(T)·H'O, J/mol % SO(T), J mol-1K-I % CP(T), J mol-1K- 1 % 
Reported Calc. dev. Reported Calc. dev. Reported Calc. dev. 

60.0 1738-4 1738.8 -.02 150.883 150.895 -.01 29.10 29.10 -.00 
80.0 2320.5 2320.8 -.01 159.256 159.265 -.01 29.10 29.10 -.00 

100.0 2902.6 2902.8 -.01 165.750 165.757 -.00 29.10 29.10 -.00 
120.0 3484.7 3484.8 -.00 171.054 171.062 -.00 29.11 29.10 .03 
140.0 4066.8 4066.8 -.00 175.544 175.548 -.00 29.11 29.10 .02 
160.0 4648.9 4648.9 .00 179.427 179.434 -.00 29.11 29.10 .02 
180.0 5231.0 5231.0 .00 182.861 182.862 -.00 29.11 29.11 .01 
200.0 5813.3 5813.1 .00 185.929 185.929 .00 29.11 29.11 -.00 
220.0 6395.4 6395.3 .00 188.698 188.703 -.00 29.11 29.11 -.01 
250.0 7268.9 7268.8 .00 192.422 192-425 -.00 29.12 29.12 -.00 
300.0 8725.2 8725.2 -.00 197.735 197.735 0.00 29.14 29.14 -.00 
350.0 10183.8 10183.8 -.00 202~225 202.232 -.00 29.21 29.21 -.00 
400.0 11647.3 11647.2 .00 206.133 206.140 -.00 29.34 29.34 .02 
450.0 13119.1 13118.7 .00 209.600 209.606 -.00 29.53 29.53 -.00 
500.0 14601.9 14601.6 .00 212.726 212.731 -.00 29.79 29.79 -.00 
550.0 16099.1 16098.7 .00 215.578 215.584 -.00 30.10 30.10 .00 
600.0 17612.6 17612.1 .00 218.214 218.218 -.00 30.44 30.44 -.01 
650.0 19143.9 19143.2 .00 220.667 220.669 -.00 30.81 30.80 .01 
700.0 20693.3 20692.6 .00 222.962 222.965 -.00 31.17 31.17 -.01 
750_0 2226L 1 22260_ 5 3lO 215_123 1.'5. 1'.R -_00 3L55 31_54 _01 

800.0 23847.5 23846.6 .00 227.177 227.175 .00 31.90 31.90 .00 
900.0 27072.6 27071.2 .01 230.968 230.972 -.00 32.58 32.58 -.01 

1000.0 30361.3 30359.9 .00 234-436 234.437 -.00 33.18 33.18 -.00 
1200.0 37099.9 37100.2 -.00 240.572 240.579 -.00 34.17 34.17 .00 
1400.0 44013-4 44012.1 .00 245.901 245.905 -.00 34.91 34.91 -.00 

TABLE 9. The Joule· Thomson inversion locus for 
carbon monoxide 

T,K p, moliL P,MPa T,K p, mollL P,MPa 

100 25.159 .545 360 10.241 37.061 
110 23.598 2.941 370 9.863 36.545 
120 22.922 8.762 380 9-496 35.996 
130 22.254 13.766 390 9.138 35.403 
140 21.598 18.077 400 8.785 34.757 
150 20.958 21. 799 410 8.435 34.053 
160 20.334 25.019 420 8.088 33.285 
170 19.728 27.806 430 7.740 32.446 
180 19.139 30.215 440 7.391 31.529 
190 18.565 32.290 450 7.037 30.527 
200 18.005 34.064 460 6.679 29.432 
210 17.459 35.567 470 6.312 28.234 
220 16.923 36.819 480 5.935 26.922 
230 16.396 37.840 490 5.545 25.483 
240 15.876 38.644 500 5.140 23.906 
250 15.363 39.245 510 4.718 22.184 
260 14.856 39.657 520 4.278 20.322 
270 14.353 39.893 530 3.827 18.348 
280 13.855 39.967 540 3.376 16.324 
290 13.363 39.895 550 2.942 14.350 
300 12.877 39.694 560 2.544 12.523 
310 12.400 39.386 570 2.193 10.906 
320 11.934 38.993 580 1.892 9.509 
330 11.482 38.540 590 1.635 8.313 
340 11.048 38.053 600 1.416 7.287 
350 10.634 37.558 610 1.228 6.399 
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TABLE 10. Comparison of reported (Cp - C.) of Deming and Shupe with 
calculated values along the 50 atm isobar 

Calc. (Cp • C.) 

p. mol/L 
aP aP Jmol-1K- 1 % 
aT ap 

Calc. bar/K bar.L mol- 1 Calc. diff. 

203.15 3.355 3.334 .33969 13.803 14.48 15.28 -5.20 
223.15 2.942 2.920 .28742 16.419 13.27 13.17 .77 
248.15 2.566 2.550 .24380 19.364 11.93 11.72 1.82 
273.15 2.285 2.274 .21318 22.085 11.22 10.87 3.25 
298.15 2.065 2.059 .19018 24.663 10.63 10.32 3.07 
323.15 1.888 1.884 .17211 27.141 10.26 9.94 3.22 
373.15 1.615 1.616 .14526 31.902 9.75 9.45 3.16 
423.15 1.414 1.417 .12605 36.497 9.21 9.17 .45 
473.15 1.260 1.264 .11152 40.988 9.17 8.98 2.06 
573.15 1.037 1.042 .09086 49.784 8.92 8.76 1.78 
673.15 .885 .887 .07678 58.432 8.75 8.64 1.31 

TABLE 11. Comparisons of values of properties reported by Leah with 
calculated values along the 50 atm isobar 

T/K p. mol/L H,J/mol S, J mol-1K- 1 

Reported Calc. Diff. Reported Calc. DitT. Reported Calc. DitT. 

143.15 9.0090 10.1288 -1.1198 6400.4 5995.4 405.0 130.997 128.388 2.609 
153.15 6.2893 6.3135 -.0241 7327.7 7270.4 57.3 137.256 137.041 .214 
163.15 5.1151 5.0957 .0194 8000.1 7954.9 45.3 141.505 141.380 .126 
173.15 4.4170 4.4151 .0018 8533.1 8480.3 52.9 144.679 144.508 .171 
183.15 3.9683 3.9528 .0154 9011.3 8933.3 77.9 147.333 147.053 .281 
193.15 3.6284 3.6073 .0212 9445.4 9345.2 100.2 149.657 149.243 .414 
203.15 3.3568 3.3339 .0230 9846.1 9730.9 115.2 151.688 151.190 .498 
213.15 3.1328 3.1093 .0235 10223.8 10098.4 125.4 153.501 152.956 .545 
223.15 2.9429 2.9199 .0230 10583.0 10452.8 130.2 155.150 154.581 .569 
248.15 2.5661 2.5496 .0165 11433.7 11300.7 133.1 158.763 158.184 .580 
273.15 2.2852 2.2743 .0109 12243.5 12114.0 129.5 161.870 161.307 .563 
298.15 2.0653 2.0588 .0065 13031.8 12906.6 125.2 164.629 164.084 .545 
323.15 1.8875 1.8840 .0035 13806.0 13685.9 120.1 167.120 166.594 .526 
373.15 1.6145 1.6156 -.0012 15335.4 15221.0 114.4 171.512 171.012 .500 
423.15 1.4142 1.4175 -.0032 16857.3 16740.9 116.4 175.335 174.835 .500 
473.15 1.2601 1.2642 -.0042 18379.2 18257.5 121.8 178.730 178.222 .508 
573.15 1.0370 1.0415 -.0045 21435.2 21308.2 127.0 184.571 184.070 .501 
673.15 .8826 .8867 -.0041 24558.9 24408.4 150.6 189.587 189.055 .532 

TABLE 12. Comparisons of values of properties reported by Hust· and Stewart 
with calculated values along the 50 atm isobar 

T/K p, mollL H,Jmol S, J mo)-'K-l 
Reported Calc. Diff. Reported Calc. Diff. Reported -Calc. Diff. 

70 30.1107 30.3120 -.2013 189.0 225.6 -36.6 73.896 75.319 -1.423 
80 28.7590 28.9191 -.1601 799.6 823.2 -23.6 82.055 83.308 -1.252 
90 27.3063 27.4464 -.1401 1404.4 1431.4 -27.1 89.178 90.471 -1.293 

100 25.7333 25.8496 -.1163 2007.1 2042.8 -35.6 95.531 96.899 -1.368 
110 23.9764 24.0552 -.0788 2620.8 2651.6 -30.7 101.379 102.708 -1.328 
120 21.8904 21.9171 -.0267 3275.7 3270.5 5.2 107.077 108.105 -1.028 
13.0 19_.0628 19_.0298 _0330 404Ci_4 3966.8 78.6 113.144 111.1\44 -.400 
140 13.1846 13.0576 .1270 5354.6 5313.1 41.5 122.899 123.567 -.668 
150 7.1121 6.9810 .1311 6939.1 6980.5 -41.3 133.888 135.128 -1.240 
160 5.5116 5.3920 .1196 7682.5 7763.9 -81.4 138.697 140.198 -1.501 
170 4.6908 4.5982 .0927 8231.5 8324.9 -93.3 142.028 143.602 -1.575 
180 4.1539 4.0828 .0711 8700.7 8796.0 -95.4 144.711 146.297 -1.586 
190 3.7619 3.7068 .0551 9125.9 9218.8 -93.0 147.010 148.583 -1.573 
200 3.4571 3.4139 .0432 9523.3 9611.6 -88.3 149.050 150.598 -1.549 
220 3.0037 2.9764 .0274 10265.6 10342.4 -76.8 152.590 154.083 -1.493 
240 2.6753 2.6574 .0180 10964.2 11029.0 -64.8 155.629 157.071 -1.442 
260 2.4222 2.4100 .0122 11635.0 11689.4 -54.4 158.315 159.714 -1.399 
280 2.2189 2.2103 .0086 12287.6 12332.9 -45.2 160.733 162.099 -1.366 
300 2.0509 2.0446 .0063 12927.1 12964.7 -37.5 162.937 164.278 -1.341 
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TABLE 13. Comparisons of values of properties reported by Michels et al. 
with calculated values 

TIK p, mol/L H,J/mol S, J mol-IK- 1 

Reported Calc. Diff. Reported Calc. Diff. Reported Calc. Diff. 

50 atm isobar 

273.15 2.2836 2.2743 .0092 12088.9 12114.0 -25.1 161.193 161.307 -.114 
298.15 2.0643 2.0588 .0055 12880.4 12906.6 -26.2 163.985 164.084 -.100 
323.15 1.8870 1.8840 .0030 13663.9 13685.9 -22.0 166.509 166.594 -.086 
348.15 1.7399 1.7388 .0011 14439.5 14456.4 -16.9 168.819 168.891 -.072 
373.15 1.6156 1.6156 -.0001 15210.1 15221.0 -11.0 170.958 171.012 -.054 
398.15 1.5089 1.5097 -.0008 15976.4 15982.0 -5.6 172.946 172.986 -.040 
423.15 1.4163 1.4175 -.0012 16739.9 16740.9 -1.1 174.808 174.835 -.026 

600 atm isobar 

273.15 17.6020 17.5766 .0254 11 057 .6 11117.0 -59.3 135.134 135.292 -.158 
298.15 16.4426 16.4177 .0249 12038.7 12103.7 -65.0 138.566 138.750 -.184 
323.15 15.4185 15.3949 .0236 12996.8 13060.3 -63.6 141.647 141.831 -.185 
348.15 14.5114 14.4912 .0202 13934.7 13991.0 -56.3 144.443 144.606 -.163 
373.15 13.7075 13.6899 .0175 14853.4 14899.8 -46.4 146.996 147.127 -.131 
398.15 12.9925 12.9764 .0161 15753.3 15790.4 -37.1 149.331 149.437 -.106 
423.15 12.3495 12.3376 .0119 16640.2 16666.1 -25.9 151.499 151.570 -.071 

TABLE 14. Properties of saturated liquid carbon monoxide 

T,K P,MPa PI pg ZI Zg dPu/dT dpl/dT aPlaT aPlap 
mollL mol/L MPa/K mollL -'K-' MPa/K MPa·L/mol 

68.127 .01540 30.250 .02745 .00090 .99045 .002627 -~ 1423 2.1686 15.22241 
70.000 .02100 29.982 .03652 .00120 .98776 .003370 -.1435 2.0959 14.57743 
72.000 .02866 29.693 .04863 .00161 .98432 .004319 -.1450 2.0203 13.90176 
74.000 .03839 29.402 .06365 .00212 .98026 .005441 -.1466 1.9467 13.23938 
76.000 .05055 29.107 .08200 .00275 .97553 .006750 -.1484 1.8750 12.59012 
78.000 .06552 28.808 .10415 .00351 .97007 .008259 -.1503 1.8051 11.95388 
80.000 .08372 28.505 .13059 .00442 .96386 .009978 -.1524 1.7369 11.33059 
81.638 .10133 28.254 .15579 .00528 .95819 .011548 -.1543 1.6822 10.82988 
84.000 .13153 27.887 .19844 .00675 .94905 .014081 -.1572 1.6052 10.12274 
86.000 .16206 27.570 .24100 .00822 .94041 .016481 -.1599 1.5416 9.53818 
88.000 .19762 27.247 .29013 .00991 .93091 .019121 -.1628 1.4793 8.96659 
90.000 .23870 26.918 .34652 .01185 .92055 .022007 -.1661 1.4183 8.40804 
92.000 .28581 26.582 .41090 .01406 .90933 .025143 -.1696 1.3586 7.86261 
94.000 .33944 26.239 .48406 .01655 .89723 .028533 -.1734 1.3000 7.33039 
96.000 .400 II 25.888 .56689 .01936 .88425 .032181 -.1777 1.2424 6.81151 
98.000 .46834 25.528 .66036 .02252 .87040 .036092 -.1823 1.1859 6.30608 

100.000 .54466 25.159 .76557 .02604 .85567 .040268 -.1875 1.1303 5.81426 
102.000 .62960 24.778 .88373 .02996 .84005 .044715 -.1932 1.0756 5.33619 
104.000 .72370 24.385 1.01626 .03432 .823'4 .049437 -.1996 1.0217 4.8120' 
106.000 .82753 23.979 1.16476 .03916 .80613 .054439 -.2067 .9685 4.42201 
108.000 .94165 23.558 1.33111 .04451 .78780 .059729 -.2148 .9160 3.98628 
110.000 1.06664 23.119 1.51753 .05044 .76851 .065313 -.2240 .8640 3.56509 
112.000 1.20310 22.661 1.72672 .05701 .74822 .071201 -.2347 .8125 3.15872 
114.000 1.35166 22.180 1.96195 .06429 .72684 .077405 -.2471 .7613 2.76747 
116.000 1.51294 21.671 2.22738 .07239 .70426 .083938 -.2619 .7103 2.39173 
118.000 1.68764 21.130 2.52840 .08141 .68033 .090820 -.2798 .6594 2.03197 
120.000 1.87647 20.549 2.87229 .09153 .65478 .098073 -.3022 ~6084 1.68878 
122.000 2.08020 19.917 3.26938 .10296 .62726 .105730 -.3310 .5568 1.36297 
124.000 2.29969 19.218 3.73529 .11607 .59716 .113839 -.3700 .5044 1.05562 
126.000 2.53591 18.425 4.29578 .13137 .56349 .122473 -.4266 .4503 .76830 
128.000 2.79002 17.488 4.99918 .14990 .52440 .131760 -.5192 .3932 .50346 
130.000 3.06356 16.288 5.95849 .17401 .47568 .141986 -.7086 .3301 .26547 
131.000 3.20835 15.487 6.63063 .19020 .44424 .147682 -.9183 .2938 .15916 
132.000 3.35920 14.346 7.62303 .21335 .40151 .154218 -1.4811 .2498 .06451 
132.500 3.43729 13.396 8.47378 .23292 .36820 .158361 -2.5871 .2194 .02361 
132.850 3.49350 10.850 10.85000 .29150 .29150 .166847 '00 .1668 0.00000 
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TABLE 14. Properties of saturated liquid carbon monoxide - Continued 

T,K Qvap E H S Cv CO" Cp lIP W 
J/mo] J/mol J/mol J mol-1K-1 Jmol-1K-1 mls 

68.127 6514.2 .0 .5 74.483 36.29 59.26 59.29 .99099 942 
70.000 6451.5 112.0 112.7 76.096 36.29 59.72 59.76 .98944 925 
72.000 6382.8 232.0 233.0 77.785 36.24 60.17 60.22 .98652 908 
74.000 6312.0 352.6 353.9 79.439 36.14 60.57 60.64 .98260 890 
76.000 6238.8 473.8 475.6 81.059 35.98 60.94 61.03 .97787 873 
78.000 6163.1 595.7 598.0 82.646 35.78 61.28 61.39 .97251 855 
80.000 6084.5 718.2 721.1 84.201 35.51 61.57 61.72 .96659 838 
81.638 6017.8 819.0 822.5 85.450 35.26 61.79 61.98 .96138 824 
84.000 5917.9 965.0 969.7 87.216 34.82 62.08 62.32 .95332 804 
86.000 5829.6 1089.3 1095.2 88.679 34.40 62.29 62.59 .94602 787 
88.000 5737.7 1214.0 1221.3 90.112 33.92 62.48 62.85 .93826 770 
90.000 5642.0 1339.2 1348.0 91.517 33.39 62.65 63.11 .93005 753 
92.000 5542.4 1464.6 1475.4 92.895 32.81 62.81 63.37 .92135 736 
94.000 5438.6 1590.4 1603.4 94.246 32.17 62.96 63.65 .91218 719 
96.000 5330.4 1716.4 1731.9 95.571 31.49 63.11 63.95 .90249 702 
98.000 5217.6 1842.7 1861.0 96.872 30.75 63.27 64.29 .89233 686 

100.000 5099.9 1969.1 1990.7 98.150 29.97 63.45 64.69 .88166 669 
102.000 4976.9 2095.6 2121.1 99.406 29.14 63.66 65.16 .87054 652 
104.000 4848.3 2222.5 2252.2 100.642 28.27 63.93 65.74 .85898 635 
106.000 4713.7 2349.7 2384.2 101.860 27.36 64.26 66.46 .84704 619 
108.000 4572.3 2477.3 2517.3 103.062 26.41 64.69 67.36 .83476 602 
110.000 4423.5 2605.6 2651.7 104.250 25.43 65.26 68.52 .82221 585 
112.000 4266.4 2734.9 2788.0 105.427 24.42 66.00 70.00 .80946 568 
114.000 4099.8 2865.6 2926.5 106.598 23.39 66.99 71.92 .79659 551 
116.000 3922.1 2998.2 3068.1 107.768 22.36 68.32 74.47 .78367 533 
118.000 3731.4 3133.6 3213.5 108.943 21.35 70.12 77.91 .77079 514 
120.000 3524.6 3272.7 3364.0 110.133 20.36 72.61 82.65 .75801 494 
122.000 3297.8 3417.1 3521.6 111.350 19.46 76.14 89.43 .74538 472 
124.000 3044.6 3569.2 3688.9 112.614 18.70 81.35 99.61 .73292 448 
126.000 2754.7 3732.7 3870.3 113.958 18.22 89.52 116.16 .72057 418 
128.000 2409.2 3914.7 4074.2 115.443 18.32 103.75 146.81 .70815 379 
130.000 1964.5 4131.5 4319.6 117.215 19.85 134.46 220.98 .69517 324 
131.000 1668.5 4267.0 4474.2 118.333 22.11 169.50 318.42 .68806 286 
132.000 1251.5 4448.6 4682.7 119.855 27.97 265.23 648.15 .67990 231 
132.500 909.8 4591.1 4847.7 121.077 36.58 455.79 1542.65 .67492 188 
132.850 0.0 4949.9 5271.9 124.220 00 00 .67379 0 
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TABLE 15. Properties of carbon monoxide along isobars 

TIK I p Z aPlaT aPlap E H S Cv Cp lIP I w 
mol/L MPa/K MPa·L/mol J/mol J mo)-IK- 1 m/s 

0.020000 MPa 

68.128 30.24981 .00117 2.168664 15.2234 .0 .7 74.483 36.29 59.29 .76347 942 
69.698 30.02526 .00115 2.107484 14.6805 94.0 94.6 75.846 36.29 59.68 .98894 928 

69.698 .03492 .98822 .000294 .5653 5983.7 6556.4 168.556 21.11 29.87 .98894 168 
70.000 .03477 .98839 .000293 .5680 5990.1 6565.4 168.685 21.10 29.85 .98908 169 
80.000 .03030 .99233 .000254 .6547 6201.8 6861.8 172.643 20.93 29.49 .99259 181 
90.000 .02687 .99455 .000224 .7400 6411.7 7155.9 176.107 20.86 29.34 .99463 192 

100.000 .02415 .99594 .000201 .8247 6620.8 7448.9 179.194 20.83 i9.26 .99591 203 
110.000 .02194 .99687 .000183 .9089 6829.5 7741.3 181.980 20.81 29.22 .99681 213 
120.000 .02010 .99753 .000167 .9928 7038.0 8033.3 184~520 20.80 29.19 .99745 223 
130.000 .01854 .99801 .000154 1.0766 7246.3 8325.1 186.856 20.80 29.17 .99793 232 
140.000 .01721 .99837 .000143 1.1603 7454.6 8616.7 189.017 20.80 29.16 .99830 240 
150.000 .01606 .99865 .000134 1.2438 7662.7 8908.2 191.028 20.79 29.15 .99858 249 
160.000 .01505 .99887 .000125 1.3273 7870.8 9199.7 192.909 20.79 29.14 .99881 257 
170.000 .01416 .99905 .000118 1.4108 8078.9 9491.1 194.675 20.79 29.14 .99899 265 
180.000 .01337 .99919 .000111 1.4942 8287.0 9782.4 196.340 20.79 29.13 .99914 273 
190.000 .01267 .99931 .000105 1.5776 8495.1 10073.8 197.915 20.80 29.13 .99926 280 
200.000 .01203 .99941 .000100 1.6610 8703.2 10365.1 199.410 20.80 29.13 .99936 288 
210.000 .01146 .99949 .000095 1.7443 8911.2 10656.4 200.831 20.80 29.13 .99945 295 
220.000 .01094 .99956 .000091 1.8276 9119.3 10947.7 202.186 20.80 29.13 .99952 302 
230.000 .01046 .99962 .000087 1.9109 9327.4 11239.0 203.481 20.80 29.13 .99958 309 
Z4U.OW .U1OO3 .99967 .000083 1.9942 9'3'.' 11'30.3 204.721 20.80 29.13 .99964 31~ 

250.000 .00962 .99971 .000080 2.0775 9743.6 11821.6 205.910 20.80 29.13 .99968 322 
260.000 .00925 .99975 .000077 2.1607 9951.7 12112.9 207.052 20.81 29.13 .99972 328 
270.000 .00891 .99978 .000074 2.2440 10159.8 12404.3 208.152 20.81 29.14 .99976 334 
280.000 .00859 .99981 .000071 2.3272 10368.0 12695.6 209.211 20.82 29.14 .99979 341 
290.000 .00830 .99984 .000069 2.4105 10576.3 12987.1 210.234 20.82 29.15 .99982 347 
300.000 .00802 .99986 .000067 2.4937 10784.6 13278.6 211.222 20.83 29.15 .99984 352 
310.000 .00776 .99988 .000065 2.5769 10992.9 13570.1 212.178 20.84 29.16 .99986 358 
320.000 .00752 .99990 .000063 2.6601 11201.4 13861.8 213.104 20.85 29.17 .99988 364 
330.000 .00729 .99992 .000061 2.7434 11410.0 14153.5 214.002 20.86 29.18 .99990 370 
340.000 .00708 .99993 .000059 2.8266 11618.7 14445.5 214.874 20.88 29.20 .99991 375 
350.000 .00687 .99994 .000057 2.9098 11827.6 14737.5 215.720 20.89 29.22 .99993 381 
360.000 .00668 .99995 .000056 2.9930 12036.7 15029.8 216.543 20.92 29.24 .99994 386 
370.000 .00650 .99997 .000054 3.0762 12246.0 15322.2 217.345 20.94 29.26 .99995 391 
380.000 .00633 .99997 .000053 3.1594 12455.5 15614.9 218.125 20.96 29.28 .99996 396 
390.000 .00617 .99998 .000051 3.2426 12665.3 15907.9 218.886 20.99 29.31 .99997 402 
400.000 .00601 .99999 .000050 3.3258 12875.4 16201.2 219.629 21.02 29.34 .99998 407 
410.000 .00587 1.00000 .000049 3.4089 13085.8 16494.8 220.354 21.06 29.38 .99999 412 
420.000 .00573 1.00000 .000048 3.4921 13296.6 16788.7 221.062 21.09 \ 29.41 .99999 416 
430.000 .00559 1.00001 .000047 3.5753 13507.8 17083.0 221.755 21.13 29.45 1.00000 421 
440.000 .00547 1.00001 .000045 3.6585 13719.3 17377.7 222.432 21.17 29.49 1.00000 426 
450.000 .00535 1.00002 .000044 3.7417 13931.3 17672.9 223.095 21.22 29.54 1.00001 431 
470.000 .00512 1.00003 .000043 3.9080 14356.7 18264.6 224.382 21.32 29.63 1.00002 440 
500.000 .00481 1.00004 .000040 4.1576 14998.6 19156.0 226.220 21.48 29.80 1.00003 453 
550.000 .00437 1.00005 .000036 4.5734 16080.0 20653.2 229.074 21.79 30.10 1.00004 474 
600.000 .00401 1.00006 .000033 4.9893 17177.8 22166.8 231.708 22.13 30.44 1.0000;; 49' 
650.000 .00370 1.00006 .000031 5.4051 18293.2 23697.9 234.159 22.49 30.81 1.00006 514 
700.000 .00344 1.00006 .000029 5.8209 19426.9 25247.4 236.455 22.86 31.17 1.00006 532 
750.000 .00321 1.00006 .000027 6.2367 20579.1 26815.4 238.619 23.23 31.54 1.00006 549 
800.000 .00301 1.00006 .000025 6.6525 21749.5 28401.6 240.666 23.59 31.90 1.00006 566 
850.000 .00283 1.00006 .000024 7.0683 22937.6 30005.4 242.610 23.93 32.25 1.00006 583 
900.000 .00267 1.00006 .000022 7.4840 24142.7 31626.2 244.463 24.26 32.58 1.00006 598 
950.000 .00253 1.00006 .000021 7.8998 25363.8 33263.1 246.233 24.58 32.89 1.00006 614 

1000.000 .00241 1.00006 .000020 8.3156 26600.0 34915.0 247.928 24.87 33.18 1.00006 629 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 



870 ROBERT D. GOODWIN 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K-1 m/s 

0.050000 MPa 

68.135 30.25081 .00292 2.168943 15.2297 .1 1.8 74.484 36.29 59.29 .30627 942 
70.000 29.98397 .00287 2.096421 14.5858 111.7 113.3 76~092 36.29 59.75 .41620 925 
75.919 29.11889 .00272 1.877857 12.6162 469.0 470.7 81.000 35.99 61.02 .97757 873 

75.919 .08118 .97573 .000695 .5993 6096.7 6712.6 163.217 21.47 30.75 .97757 175 
80.000 .07674 .97959 .000652 .6371 6185.6 6837.2 164.815 21.27 30.34 .98089 180 
90.000 .06778 .98585 .000571 .7267 6399.9 7137.6 168.354 21.03 29.81 .98641 191 

100.000 .06077 .98962 .000510 .8140 6611.6 7434.4 171.481 20.92 29.56 .98983 202 
110.000 .05510 .99209 .000461 .9000 6821.9 7729.3 174.291 20.87 29.42 .99215 212 
120.000 .05043 .99380 .000421 .9854 7031.5 8023.1 176.848 20.84 29.34 .99379 222 
130.000 .04649 .99504 .000388 1.0702 7240.7 8316.2 179.194 20.82 29.29 .99500 231 
140.000 .04313 .99596 .000360 1.1547 7449.6 8608.9 181.362 20.81 29.25 .99591 240 
150.000 .04022 .99667 .000335 1.2389 7658.2 8901.2 183.379 20.81 29.22 .99661 249 
160.000 .03769 .99722 .000314 1.3230 7866.7 9193.4 185.264 20.80 29.20 .99717 257 
170.000 .03546 .99767 .000295 1.4070 8075.2 9485.3 187.034 20.80 29.19 .99761 265 
180.000 .03347 .99802 .000279 1.4908 8283.5 9777.2 188.702 20.80 29.18 .99798 273 
190.000 .03170 .99832 .000264 1.5745 8491.8 10068.9 190.280 20.80 29.17 .99828 280 
200.000 .03011 .99856 .000251 1.6582 8700.1 10360.6 191.776 20.80 29.16 .99852 288 
210.000 .02867 .99876 .000239 1.7418 8908.4 10652.2 193.199 20.80 29.16 .99873 295 
220.000 .02736 .99894 .000228 1.8254 9116.6 10943.8 194.555 20.80 29.16 .99891 302 
230.000 .02617 .99908 .000218 1.9089 9324.8 11235.4 195.851 20.80 29.15 .99906 309 
240.000 .02508 .99921 .000209 1.9924 9533.0 11526.9 197.092 20.80 29.15 .99919 315 
250.000 .02407 .99932 .000200 2.0759 9741.2 11818.4 198.282 20.81 29.15 .99930 322 
260.000 .02314 .99941 .000193 2.1593 9949.4 12109.9 199.425 20.81 29.15 .99940 328 
270.000 .02228 .99949 .000185 2.2427 10157.7 12401.5 200.525 20.81 29.15 .99948 334 
280.000 .02149 .99956 .000179 2.:3261 10:366.0 1269:3.0 201.585 20.82 29.16 .99956 341 
290.000 .02074 .99963 .000173 2.4095 10574.3 12984.6 202.609 20.82 29.16 .99962 347 
300.000 .02005 .99968 .000167 2.4928 10782.6 13276.2 203.597 20.83 29.17 .99968 353 
310.000 .01940 .99973 .000161 2.5762 10991.1 13567.9 204.554 20.84 29.17 .99973 358 
320_000 _018g0 .99977 .000156 2.6595 11199.6 13859.' 205.480 20.85 29.18 .99978 364 
330.000 .01823 .99981 .000152 2.7428 11408.3 14151.5 206.378 20.86 29.19 .99982 370 
340.000 .01769 .99985 .000147 2.8261 11617.0 14443.5 207.250 20.88 29.21 .99986 375 
350.000 .01718 .99988 .000143 2.9094 11826..0 14735.7 208.097 20.90 29.22 .99989 381 
360.000 .01671 .99991 .000139 2.9927 12035.1 15028.1 208.920 20.92 29.24 .99992 386 
370.000 .01625 .99993 .000135 3.0760 12244.5 15320.6 209.722 20.94 29.27 .99994 391 
380.000 .01583 .99995 .000132 3.1593 12454.0 15613.4 210.503 20.96 29.29 .99997 396 
390.000 .01542 .99997 .000128 3.2425 12663.9 15906.4 211.264 20.99 29.32 .99999 402 
400.000 .01503 .99999 .000125 3.3258 12874.0 16199.8 212.007 21.02 29.35 1.00001 407 
410.000 .01467 1.00001 .000122 3.4091 13084.5 16493.4 212.732 21.06 29.38 1.00003 412 
420.000 .01432 1.00002 .000119 3.4923 13295.3 16787.4 213.440 21.09 29.42 1.00004 416 
430.000 .01398 1.00004 .000116 3.5755 13506.5 17081.8 214.133 21.13 29.46 1.00006 421 
440.000 .01367 1.00005 .000114 3.6588 13718.0 17376.6 214.810 21.17 29~50 1.00007 426 
45U.000 .U1336 1.00006 .000111 3.7420 13930.1 17671.8 215.474 21.22 29.54 1.00008 431 
470.000 .01279 1.00008 .000106 3.9085 14355.5 18263.6 216.761 21.32 29.64 1.00010 440 
500.000 .01203 1.00010 .000100 4.1581 14997.5 19155.1 218.599 21..48 29.80 1.00013 453 
550.000 .01093 1.00013 .000091 4.5742 16079.0 20652.6 221.453 21.79 30.11 1.00016 475 
600.000 .01002 1.00015 .000083 4.9902 17176.9 22166.3 224.087 22.13 30.45 1.00017 495 
650.000 .00925 1.00016 .000077 5.4061 18292.3 23697.6 226.539 22.49 30.81 1.00019 514 
700.000 .00859 1.00016 .000071 5.8221 19426.1 25247.2 228.835 22.86 31.18 1.00019 532 
750.000 .00802 1.00016 .000067 6.2380 20578.3 26815.3 230.999 23.23 31.54 1.00020 549 
800.000 .00752 1.00017 .000063 6.6538 21748.8 28401.5 233.046 23.59 31.90 1..00020 566 

850.000 .00707 1.00017 .000059 7.0697 22937.0 30005.5 234.991 23.93 32.25 1.00020 583 
900.000 .00668 1.00016 .000056 7.4855 24142.1 31626.3 236.844 24.26 32.58 1.00020 599 
950.000 .00633 1.00016 .000053 7.9014 25363.2 33263.2 238.614 24.58 32.89 1.00020 614 

1000.000 .00601 1~00016 .000050 8.3172 26599.5 34915.3 240_30& 24_87 33.19 1.00020 6'9 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z .PI.T I .PI·P ,I E H S CV Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol- 'K- 1 mls 

0.101325 MPa 

68.146 30.25254 .00591 2.169421 15.2404 .2 3.6 74.486 36.29 59.28 .15189 942 
70.000 29.98749 .00581 2.097344 14.6006 111.1 114.5 76.083 36.29 59.74 .20598 926 
80.000 28.50703 .00534 1.737181 11.3358 717.9 721.5 84.197 35.51 61.72 .79940 838 
81.638 28.25440 .00528 1.682220 10.8299 819.0 822.5 85.444 35.26 61.98 .96211 824 

81.638 .15579 .95819 .001363 .6196 6190.0 6840.4 159.158 21.98 32.07 .96211 179 
90.000 .13962 .96984 .001198 .7019 6377.1 7102.8 162.218 21.42 30.86 .97187 190 

100.000 .12457 .97829 .001057 .7948 6594.3 7407.7 165.431 21.13 30.19 .97924 201 
110.000 .11263 .98367 .000950 .8845 6808.0 7707.7 168.290 21.00 29.84 .98412 211 
120.000 .10286 .98732 .000864 .9724 7019.9 8005.0 170.877 20.92 29.64 .98753 221 
130.000 .09470 .98992 .000794 1.0591 7230.7 8300.7 173.243 20.88 29.51 .99000 231 
140.000 .08776 .99185 .000735 1.1452 7440.8 8595.3 175.426 20.85 29.42 .99186 240 
150.000 .08179 .99331 .000684 1.2306 7650.4 8889.2 177.454 20.84 29.36 .99329 248 
160.000 .07659 .99445 .000640 1.3157 7859.6 9182.6 179.347 20.82 29.32 .99442 257 
170~000 .07202 .99535 .000601 1.4005 8068.7 9475.5 181.123 20.82 29.28 .99531 265 
180.000 .06797 .99608 .000567 1.4851 8277.5 9768.3 182.796 20.81 29.26 .99604 273 
190.000 .06435 .99667 .000537 1.5694 8486.2 10060.7 184.378 20.81 29.24 .99664 280 
200.000 .06111 .99716 .000510 1.6537 8694.9 10353.1 185.877 20.81 29.22 .99714 287 

210.000 .05817 .99757 .000485 1.7378 8903.4 10645.2 187.303 20.81 29.21 .99755 295 
220.000 .05551 .99792 .000463 1.8218 9112.0 10937.3 188.661 20.81 29.20 .99791 302 
230.000 .05308 .99821 .000443 1.9057 9320.4 11229.3 189.959 20.81 29.20 .99820 308 
2-10.000 .05086 .99846 .()()()Jj24 1.9895 9528.8 11521.2 191.202 20.81 29.19 .99846 315 

250.000 .04881 .99867 .000407 2.0733 9737.3 11813.1 192.393 20.81 29.19 .99868 322 
260.000 .04692 .99886 .000391 2.1570 9945.7 12105.0 193.538 20.81 29.18 .99888 328 
270.000 .04518 .99902 .000376 2.2407 10154.1 12396.8 194.639 20.81 29.18 .99904 334 
280.000 .04356 .99916 .000363 2.3243 10362.5 12688.6 195.700 20.82 29.18 .99919 341 
290.000 .04205 .99929 .000350 2.4079 10570.9 12980.4 196.724 20.82 29.18 .99932 347 
300.000 .04065 .99940 .000339 2.4915 10779.4 13272.3 197.714 20.83 29.19 .99943 353 
310.000 .03933 .99950 .000328 2.5750 10988.0 13564.2 198.671 20.84 29.19 .99953 358 
320.000 .03810 .99958 .000317 2.6586 11196.6 13856.1 199.598 20.85 29.20 .99962 364 
330.000 .03694 .99966 .000308 2.7420 11405.4 14148.2 200.496 20.86 29.21 .99970 370 
340.000 .03585 .99972 .000299 2.8255 11614.2 14440.4 201.369 20.88 29.23 .99977 375 
350.000 .03483 .99979 .000290 2.9090 11823.3 14732.7 202.216 20.90 29.24 .99984 381 
360.000 .03386 .99984 .000282 2.9924 12032.5 15025.2 203.040 20.92 29.26 .99989 386 
370.000 .03294 .99989 .000274 3.0758 12241.9 15317.9 203.842 20.94 29.28 .99995 391 
380.000 .03207 .99993 .000267 3.1592 12451.5 15610.8 204.623 20.96 29.30 .99999 397 
390.000 .03125 .99997 .000260 3.2426 12661.4 15904.0 205.385 20.99 29.33 1.00003 402 
400.000 .03047 1.00001 .000254 3.3260 12871.6 16197.5 206.128 21.02 29.36 1.00007 407 
410.000 .02972 1.00004 .000247 3.4093 13082.1 16491.2 206.853 21.06 29.39 1.000n 412 
420.000 .02901 1.00007 .000242 3.4927 13293.0 16785.3 207.562 21.09 29.43 1.00014· 417 
430.000 .02834 1.00010 .000236 3.5760 13504.2 17079.8 208.255 21.13 29.47 1.00016 421 
440.000 .02769 1.00012 .000231 3.6594 13715.9 17374.7 208~933 21.18 29.51 1.00019 426 
450.000 .02708 1.00014 .000225 3.7427 13927.9 17670.0 209.596 21.22 29.55 1.00021 431 
470.000 .02592 1.00018 .000216 3.9093 14353.5 18262.0 210.883 21.32 29.65 1.00025 440 
500.000 .02437 1.00022 .000203 4.1592 14995.6 19153.7 212.722 21.48 29.81 1.00030 453 
550.000 .02215 1.00027 .000184 4.5756 16077.3 20651.5 215.577 21.79 30.11 1.00036 475 
600.000 mmo 1.000~1 .000169 4.9918 17175_3 22165_5 21lL212 22.13 30.45 1.00039 495 
650.000 .01874 1.00033 .000156 5.4080 18290.9 23697.0 220.663 22.49 30.81 1.00041 514 
700.000 .01740 1.00034 .000145 5.8241 19424.7 25246.9 222.960 22.86 31.18 1.00043 532 
750.000 .01624 1.00034 .000135 6.2402 20577.1 26815.1 225.124 23.23 31.55 1.00043 550 
800.000 .01523 1.00034 .000127 6.6562 21747.6 284OL5 227.172 23.59 31.91 1.00044 566 
850.000 .01433 1.00034 .000119 7.0722 22935.9 30005.6 229.116 23.93 32.25 1.00044 583 
900.000 .01354 1.00034 .000113 7.4882 24141.0 31626.6 230.969 24.26 32.58 1.00043 599 
950.000 .01282 1.00033 .000107 7.9041 25362.2 33263.6 232.739 24.58 32.89 1.00043 614 

1000.000 .01218 1.00033 .000101 8.3200 26598.5 34915.7 234.434 24.87 33.19 1.00043 629 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K I p Z aPlaT aPlap E H S C v Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K- 1 m/s 

0.150000 MPa 

68.157 30.25417 .00875 2.169872 15.2506 .4 5.3 74.488 36.29 59.28 .10308 943 
70.000 29.99082 .00859 2.098219 14.6146 110.5 115.5 76.076 36.29 59.74 .13953 926 
80.000 28.51132 .00791 1.738059 11.3503 717.2 722.4 84.188 35.51 61.71 .54138 839 
85.247 27.68952 .00764 1.565359 9.7567 1042.4 1047.8 88.123 34.57 62.49 .94977 793 

85.247 .22424 .94376 .001999 .6258 6242.2 6911.1 156.903 22.40 33.23 .94977 182 
90.000 .21023 .95347 .001842 .6764 6352.7 7066.2 158.672 21.90 32.12 .95764 188 

100.000 .18656 .96703 .001603 .7756 6576.4 7380.5 161.984 21.38 30.90 .96899 200 
110.000 .16814 .97544 .001430 .8692 6794.0 7686.1 164.897 21.14 30.29 .97641 210 
120.000 .15324 .98106 .001296 .9598 7008.3 7987.2 167.517 21.01 29.95 .98155 221 
130.000 .14088 .98503 .001187 1.0486 7220.8 8285.5 169.905 20.94 29.74 .98526 230 
140.000 .13044 .98794 .001096 1.1361 7432.2 8582.1 172.103 20.89 29.60 .98803 239 
150.000 .12147 .99013 .001019 1.2228 7642.7 8877.6 174.141 20.86 29.50 .99015 248 
160.000 .11368 .gg181 .0000'n 1.1089 7852.7 9172.2 176.042 20.85 29.43 .99182 256 

170.000 .10685 .99318 .000894 1.3945 8062.4 9466.2 177.825 20.83 29.38 .99314 264 
180.000 .10081 .99426 .000843 1.4797 8271.8 9759.8 179.503 20.82 29.34 .99422 272 
190.000 .09542 .99514 .000798 1.5647 8480.9 10053.0 181.088 20.82 29.31 .99510 280 
200.000 .09058 .99586 .000757 1.6495 8689.9 10345.9 182.590 20.82 29.28 .99583 287 
210.000 .08621 .99647 .000720 1.7340 8898.8 10638.7 184.019 20.81 29.26 .99644 295 
220.000 .08225 .99697 .000687 1.8184 9107.6 10931.2 185.380 20.81 29.25 .99696 302 
230.000 .07864 .99741 .000657 1.9027 9316.3 11223.6 186.679 20.81 29.24 .99740 308 
240.000 .07534 .99777 .000629 1.9869 9524.9 11515.9 187.923 20.81 29.23 .99777 315 
250.000 .07230 .99809 .000603 2.0710 9733.5 11808.2 189.116 20.81 29.22 .99810 322 
260.000 .06950 .99836 .000580 2.1550 9942.1 12100.3 190.262 20.81 29.21 .99838 328 
270.000 .06691 .99860 .000558 2.2389 10150.6 12392.4 191.364 20.82 29.21 .99862 334 
280.000 .06451 .99881 .000538 2.3228 10359.2 12684.5 192.427 20.82 29.21 .99884 341 
290.000 .06227 .99899 .000519 2.4066 10567.8 12976.5 193.451 20.83 29.21 .99903 347 
300.000 .06019 .99915 .000502 2.4904 10776.4 13268.6 194.442 20.83 29.21 .99919 353 
310.000 .05824 .99929 .000486 2.5741 10985.0 13560.7 195.399 20.84 29.21 .99934 358 
320.000 .05641 .99941 .000470 2.6578 11193.8 13852.9 196.327 20.85 29.22 .99947 364 
330.000 .05470 .99952 .000456 2.7414 11402.6 14145.1 197.226 20.86 29.23 .99958 370 
340.000 .05308 .99962 .000442 2.8250 11611.6 14437.4 198.099 20.88 29.24 .99969 375 
350.000 .05156 .99971 .000430 2.9086 11820.7 14729.9 198.947 20.90 29.26 .99978 381 
360.000 .05012 .99979 .000418 2.9922 12030.0 15022.6 199.771 20.92 29.27 .99986 386 
370.000 .04877 .99986 .000406 3.0757 12239.5 15315.4 200.573 20.94 29.29 .99994 391 
380.000 .04748 .99993 .000396 3.1592 12449.2 15608.4 201.355 20.96 29.32 1.00000 397 
390.000 .04626 .99998 .000385 3.2427 12659.1 15901.7 202.117 20.99 29.34 1.00007 402 
400.000 .04510 1.00003 .000376 3.3262 12869.4 16195.3 202.860 21.02 29.37 1.00012 407 
410.000 .04400 1.00008 .000367 3.4097 13080.0 16489.2 203.586 21.06 29.40 1.00017 412 
420.000 .04295 1.00012 .000358 3.4931 13290.9 16783.4 204.295 21.09 29.44 1.00021 417 
430.000 .04195 1.00016 .000349 3.5766 13502.2 17078.0 204.988 21.13 29.48 1.00025 422 
440.000 .04099 1.00020 .000341 3.6600 13713.9 17373.0 205.666 21.18 29.52 1.00029 426 
450.000 .04008 1.00023 .000334 3.7434 13926.0 17668.4 206.330 21.22 29.56 1.00032 431 
470.000 .03837 1.00028 .000320 3.9102 14351.6 18260.5 207.617 21.32 29.65 1.00038 440 
500.000 .03607 1.00035 .000300 4.1603 14993.8 19152.5 209.457 21.48 29.81 1.00045 454 
550.000 .03279 1.00042 .000273 4.5769 16075.7 20650.6 212.312 21.79 30.12 1.00053 475 
600.000 .03005 1.00046 .000250 4.9935 17173.8 22164.8 214.947 22.13 30.46 1.00058 495 
650.000 .02774 1.00049 .000231 5.4098 18289.5 23696.6 217.399 22.49 30.82 1.00061 514 
700.000 .02576 1.00051 .000214 5.8261 19423.5 25246.6 219.696 22.86 31.18 1.00063 532 
750.000 .02404 1.00051 .000200 6.2424 20575.9 26815.0 221.860 23.23 31.55 1.00064 550 
800.000 .02254 1.00051 .000188 6.6585 21746.5 28401.5 223.908 23.59 31.91 1.00064 567 
8~0.OOO .02121 l.000~H • 0001 T! 7.0746 22934.8 3UUU5.8 225.l:!53 23.93 32.20 1.UUUM 583 

900.000 .02004 1.00050 .000167 7.4907 24140.0 31626.8 227.706 24.26 32.59 1.00064 599 
950.000 .01898 1.00050 .000158 7.9067 25361.3 33264.0 229.476 24.58 32.90 1.00063 614 

1000.000 .01803 1.00049 .000150 8.3227 26597.6 34916.2 231.171 24.87 33.19 1.00062 629 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S CV Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

0.200000 MPa 

68.169 30.25585 .01166 2.170336 15.2611 .5 7.1 74.490 36.29 59.27 .07769 943 
70.000 29.99424 .01146 2.099117 14.6290 110.0 116.7 76.068 36.29 59.73 .10495 927 
80.000 28.51572 .01054 1.738961 11.3651 716.4 723.4 84.179 35.51 61.69 .40711 839 
88.124 27.22662 .01003 1.475488 8.9316 1221.7 1229.0 90.192 33.89 62.87 .93853 769 

88.124 .29341 .93029 .002662 .6265 6279.3 6960.9 155.236 22.80 34.38 .93853 183 
90.000 .28572 .93543 .002568 .6482 6324.8 7024.8 155.951 22.52 33.74 .94268 186 

100.000 .25189 .95495 .002196 .7550 6556.7 7350.7 159.387 21.67 31.74 .95834 198 
110.000 .22620 .96675 .001942 .8531 6778.8 7662.9 162.363 21.31 30.81 .96845 209 
120.000 .20569 .97453 .001751 .9467 6995.9 7968.3 165.019 21.12 30.30 .97541 220 
130.000 .18882 .97995 .001599 1.0376 7210.4 8269.6 167.431 21.01 29.99 .98041 229 
140.000 .17463 .98391 .001473 1.1268 7423.1 8568.4 169.646 20.94 29.79 .98413 239 
150.000 .16250 .98688 .001368 1.2148 7634.7 8865.5 171.696 20.90 29.65 .98697 248 
160.000 .15199 .98917 .001277 1.3019 7845.6 9161.5 173.606 20.87 29.55 .98919 256 
170.000 .14279 .99097 .001198 1.3884 8055.9 9456.6 175.395 20.85 29.47 .99096 264 
180.000 .13466 .99241 .001129 1.4743 8265.8 9751.1 177.078 20.84 29.42 .99239 272 
190.000 .12742 .99359 .001067 1.5599 8475.4 10045.0 178.667 20.83 29.38 .99356 280 
200.000 .IZU93 .99455 .001012 1.6452 8684.8 10338.6 180.173 2.0.82 29.34 .994:13 287 

210.000 .11508 .99536 .000963 1.7303 8894.0 10631.9 181.604 20.82 29.32 .99534 294 
220.000 .10977 .99603 .000918 1.8151 9103.0 10925.0 182.967 20.82 29.29 .99602 301 
230.000 .10494 .99660 .000877 1.8998 9312.0 11217.8 184.269 20.82 29.28 .99661 308 
240.000 .10052 .99709 .000840 1.9843 9520.9 11510.5 185.514 20.81 29.26 .99710 315 

250.000 .09646 .99751 .000806 2.0687 9729.7 11803.1 186.709 20.81 29.25 .99753 322 
260.000 .09271 .99787 .000774 2.1530 9938.4 12095.6 187.856 20.82 29.24 .99790 328 
270.000 .08925 .99818 .000745 2.2371 10147.1 12387.9 188.959 20.82 29.24 .99823 334 
280.000 .08604 .99845 .000718 2.3212 10355.8 12680.3 190.022 20.82 29.23 .99851 341 
290.000 .08305 .99869 .000693 2.4053 10564.5 12972.6 191.048 20.83 29.23 .99876 347 
300.000 .08027 .99890 .000670 2.4892 10773.3 13264.9 192.039 20.83 29.23 .99898 353 
310.000 .07767 .99909 .000648 2.5732 10982.0 13557.2 192.998 20.84 29.23 .99917 358 
320.000 .07523 .99925 .000628 2.6570 11190.9 13849.5 193.926 20.85 29.24 .99934 364 
330.000 .07294 .99940 .000609 2.7408 11399.8 14142.0 194.826 20.87 29.25 .99949 370 
340.000 .07078 .99953 .000590 2.8246 11608.9 14434.5 195.699 20.88 29.26 .99963 375 
350.000 .06875 .99965 .000573 2.9083 11818.1 14727.1 196.547 20.90 29.27 .99975 381 
360.000 .06683 .99975 .000557 2.9920 12027.4 15019.9 197.372 20.92 29.29 .99986 386 
370.000 .06502 .99984 .000542 3.0757 12237.0 15312.9 198.175 20.94 29.31 .99996 392 
380.000 .06331 .99993 .000528 3.1593 12446.8 15606.1 198.956 20.97 29.33 1.00005 397 
390.000 .06168 1.00000 .000514 3.2429 12656.8 15899.5 199.719 20.99 29.35 1.00013 402 
400.000 .06013 1.00007 .000501 3.3265 12867.1 16193.2 200.462 21.02 29.38 1.00020 407 
410.000 .05866 1.00013 .000489 3.4101 13077.8 16487.2 201.188 21.06 29.41 1.00026 412 
420.000 .05726 1.00018 .000477 3.4936 13288.7 16781.5 201.897 21.09 29.45 1.00032 417 
430.000 .05593 1.00023 .000466 3.5772 13500.1 17076.2 202.591 21.13 29.49 1.00037 422 
440.000 .05465 1.00028 .000456 3.6607 13711.8 17371.2 203.269 21.18 29.53 1.00042 426 
450.000 .05344 1.00032 .000445 3.7442 13924.0 17666.7 203.933 21.22 29.57 1.00047 431 
470.000 .05116 1.00039 .000426 3.9111 14349.7 18259.0 205.221 21.32 29.66 1.00054 440 
500.000 .04809 1.00048 .000401 4.1614 14992.0 19151.2 207.061 21.48 29.82 1.00063 454 
550.000 .04371 1.00057 .000364 4.5784 16074.1 20649.6 209.917 21.79 30.12 1.00074 475 
600.000 .04007 1.00063 .000334 4.99S1 17172.3 22164.1 212.SS2 22.13 30.46 1.00080 49S 
650.000 .03698 1.00066 .000308 5.4117 18288.1 23696.1 215.005 22.49 30.82 1.00084 514 
700.000 .03434 1.00068 .000286 5.8282 19422.2 25246.3 217.302 22.86 31.19 1.00086 532 
750.000 .03205 1.00069 .000267 6.2446 20574.7 26814.9 219.466 23.23 31.55 1.00087 550 
800.000 .03005 1.00069 .000250 6.6609 21745.4 28401.6 221.514 23.59 31.91 1.00088 567 
850.000 .02828 1.00068 ~000235 7.0771 22933.8 30005.9 223.459 23.93 32.26 1.00088 583 
900.000 .02671 1.00068 .000222 7.4933 24139.0 31627.1 225.313 24.26 32.59 1.00087 599 
950.000 .02530 1.00067 .000211 7.9094 25360.3 33264.4 227.083 24.58 32.90 1.00086 614 

1000.000 .02404 1.00066 .000200 8.3255 26596.7 34916.7 228.778 24.87 33.19 1.00085 629 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K I p 

I 
Z oPloT 

mol/L MPa/K 

68.191 30.25920 .01749 2.171262 
70.000 30.00107 .01718 2.100913 
80.000 28.52451 .• 01581 1.740762 
90.000 26.92524 .01489 1.419541 
92.554 26.48806 .01472 1.342222 

92.554 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 

.43026 

.38830 

.34576 

.31284 

.28623 

.26412 

.24536 

.22921 

.21513 

.20273 

.19172 

.18187 

.17300 

.16497 

.15766 

.15098 

.14485 

.90606 

.92923 

.94869 

.96114 

.96967 

.97580 

.98037 

.98386 

.98659 

.98877 

.99054 

.99199 

.99319 

.99419 

.99504 

.99576 

.99638 

.004029 

.003498 

.003031 

.002702 

.002450 

.002248 

.002080 

.001937 

.001815 

.001707 

.001612 

.001528 

.001452 

.001384 

.001322 

.001265 

.001213 

oPlop E H S Cv 
MPa·L/mo} J/mo} J mo}-IK- 1 

0.300000 MPa 

"15.2821 
14.6578 
11.3948 
8.4274 
7.7138 

.8 
108.9 
714.9 

1337.9 
1499.3 

10.7 74.494 
118.9 76.052 
725.5 84.160 

1349.0 91.503 
1510.6 93.269 

36.29 
36.29 
35.52 
33.39 
32.64 

.6196 6327.4 7024.7 152.845 23.55 

.7110 6513.1 7285.7 155.557 22.40 

.8196 6746.1 7613.7 158.684 21.70 

.9199 6969.8 7928.8 161.426 21.35 
1.0155 7188.6 8236.7 163.891 21.16 
1.1081 7404.5 8540.3 166.140 21.05 
1.1988 7618.4 8841.1 168.215 20.97 
1.2881 

1.3763 
1.4638 
1.5506 
1.6370 
1.7230 
I.S0S7 
1.8941 
1.9793 
2.0643 

7831.0 9139.8 170.143 
8042.7 9437.2 171.946 
8253.7 9733.5 173.640 
8464.3 10029.1 175.238 
8674.5 10324.0 176.751 
8884.3 10618.5 178.187 
9094.0 10912.6 179.555 
9303.5 11206.3 180.861 
9512.8 11499.8 182.110 
9722.0 11793.1 183.307 

20.93 
20.89 
20.87 
20.85 
20.84 
20.84 
20.83 
20.83 
20.82 
20.82 

Cp 

59.26 
59.71 
61.66 
63.08 
63.45 

36.65 
33.81 
32.01 
31.09 
30.54 
30.20 
29.96 
29.80 

29.68 
29.59 
29.52 
29.47 
29.42 
29.39 
29.36 
29.34 
29.32 

liP 

.05229 

.07037 

.27284 

.74228 
~ 91898 

W 
m/s 

943 
927 
840 
753 
731 

.91898 185 

.93654 195 

.95231 207 

.96301 218 

.97064 228 

.97628 238 

.98057 247 

.98391 

.98657 

.98871 

.99045 

.99190 

.99310 

.99412 

.99498 

.99572 

.99636 

2SS 
264 
272 
279 
287 
294 
301 
308 
315 
322 

260.000 .13920 .99692 .001166 2.1491 9931.1 12086.2 184.457 20.82 29.30 .99691 328 
270.000 .13399 .99738 .001121 2.2338 10140.1 12379.2 185.563 20.82 29.29 .99738 334 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 

420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 
900.000 
950.000 

1000.000 

.12915 

.12465 

.12046 

.11654 

.11287 

.10943 

.10619 

.10314 

.10026 

.09753 

.99779 

.99814 

.99845 

.99872 

.99896 

.99918 

.99937 

.99954 

.99969 

.99983 
.09496 .99995 
.09251 1.00006 
.09019 1.00016 
.08798 1.00024 

.08588 1.00033 

.08388 1.00040 

.08197 1. 00046 

.08014 1.00052 

.07672 1.00063 

.07211 1. 00075 

.06554 1.00088 

.06008 1. 00097 

.05545 1.00101 

.05149 1.00104 

.04806 1. 00 105 

.04505 1.00105 

.04240 1.00104 

.04005 1. 00 103 

.03794 1.00101 

.03605 1.00099 

.001081 

.001043 

.001007 

.000974 

.000944 

.000915 

.000887 

.OOOS62 

.000838 

.OOOSI5 

.000793 

.000773 

.000753 

.000735 

.000717 

.000700 

.000684 

.000669 

.000640 

.000602 

.000547 

.000501 

.000462 

.000429 

.000400 

.000375 

.000353 

.000334 

.000316 

.000300 
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2.3184 10349.1 12672.0 186.628 
2.4029 10558.1 12964.8 187.655 
2.4872 10767.1 13257.6 188.647 
2.5715 10976.1 13550.3 189.607 
2.6557 11185.1 13843.0 190.537 
2.7398 11394.3 14135.8 191.438 
2.S239 11603.5 14428.7 192.312 
2.9079 IISI2.9 14721.6 193.161 
2.9919 12022.4 15014.7 193.987 
3.0758 12232.1 15307.9 194.790 
3.1597 12442.0 15601.4 195.573 
3.2435 12652.2 15895.0 196.335 
3.3273 12862.6 16189.0 197.080 
3.4111 13073.4 16483.2 197.806 
3.4948 13284.5 16777.7 198.516 
3.5785 13495.9 17072.6 199.210 
3.6622 13707.7 17367.8 199.888 
3.7458 13920.0 17663.5 200.553 
3.9131 14345.9 18256.1 201.841 
4.1638 14988.4 19148.8 203.682 
4.5814 16070.8 20647.8 206.540 
4.9986 17169.3 22162.9 209.176 
5.4156 18285.4 23695.3 211.629 
5.8325 19419.7 25245.8 213.927 
6.2492 20572.3 26814.7 216.092 
6.6657 21743.2 28401.7 218.140 
7.0822 22931.7 30006.3 220.085 
7.4986 24137.0 31627.S 221.939 
7.9149 25358.4 33265.2 223.709 
8.3312 26594.9 34917.7 225.405 

20.83 
20.83 
20.84 
20.84 
20.85 
20.87 
20.88 
20.90 
20.92 
20.94 
20.97 
20.99 
21.03 
21.06 

21.10 
21.13 
21.18 
21.22 
21.32 
21.48 
21. 79 
22.13 
22.49 
22.86 
23.23 
23.59 
23.93 
24.26 
24.58 
24.87 

29.28 .99780 
29.28 .99817 
29.27 .99849 
29.27 .99877 
29.28 .99903 
29.28 .99925 

29.29 .99945 
29.30 .99963 
29.32 .99979 
29.33 .99994 
29.35 1.00006 
29.38 1.00018 
29.41 1.00029 
29.44 1.00038 

29.47 1.00047 
29.51 1.00054 
29.55 1.00062 
29.59 1.00068 
29.68 1. 00079 
29.83 1. 00092 
30.13 1.00107 
30.47 1.00116 
30.83 1.00122 
31.19 1.00125 
31.56 1.00127 
31.92 1.00127 
32.26 1.00127 
32.59 1.00126 
32.90 1.00124 
33.19 1.00123 

341 
347 
353 
359 
364 
37U 
376 
381 
386 
392 
397 
402 
407 
412 

417 
422 
427 
431 
441 
454 
475 
495 
514 
533 
550 
567 
583 

599 
615 
630 



THERMOPHYSICAL PROPERTIES OF CARBON MONOXIDE 875 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K. P Z aPlaT aPlap E H S Cv Cp liP I w 
mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

0.400000 MPa 

68.214 30.26254 .02330 2.172188 15.3030 1.1 14.3 74.498 36.29 59.25 .03960 944 
70.000 30.00789 .02290 2.102707 14.6866 107.8 121.1 76.036 36.29 59.69 .05308 928 
80.000 28.53327 .02108 1.742561 11.4244 713.4 727.5 84.141 35.52 61.64 .20571 841 
90.000 26.93708 .01984 1.421507 8.4590 1335.8 1350.6 91.480 33.40 63.03 .55948 754 
95.996 25.88894 .01936 1.242536 6.8124 1716.1 1731.6 95.572 31.49 63.95 .90206 702 

95.996 .56674 .88428 .005462 .6074 6356.4 7062.2 151.101 24.24 38.92 .90206 186 
100.000 .53383 .90120 .004997 .6631 6463.6 7212.9 152.637 23.33 36.55 .91423 192 
110.000 .47043 .92968 .004222 .7845 6710.5 7560.8 155.954 22.17 33.46 .93601 205 
120.000 .42320 .94733 .003714 .8924 6942.1 7887.2 158.795 21.63 31.99 .95058 217 
130.000 .38581 .95920 .003342 .9931 7165.8 8202.6 161.320 21.34 31.16 .96090 227 
140.000 .35513 .96763 .003050 1.0894 7385.1 8511.5 163.609 21.16 30.65 .96849 237 
150.000 .32934 .97385 .002813 1.1829 7601.5 8816.1 165.711 21.06 30.30 .97425 246 
160.000 .30726 .97858 .002613 1.2744 7816.1 9117.9 167.658 20.99 30.07 .97871 255 
170.000 .28810 .98227 .002443 1.3645 8029.3 9417.7 169.476 20.94 29.90 .98225 263 
180.000 .27129 .98519 .002295 1.4534 8241.5 9716.0 171.181 20.90 29.77 .98510 271 
190.000 .25640 .98755 .002165 1.5416 8453.1 10013.2 172.788 20.88 29.67 .98742 279 
200.(00 .24310 .98948 .002050 1.6291 8664.1 10309.5 174.308 20.86 29.60 .98934 28" 

210.000 .23115 .99108 .001947 1. 7160 8874.7 10605.1 175.750 20.85 29.54 .99094 294 
220.000 .22035 .99241 .001854 1.8025 9084.9 10900.2 177.123 20.84 29.49 .99228 301 
230.000 .21053 .99354 .001770 1.8887 9294.9 11194.9 178.433 20.84 29.45 .99342 308 
240.000 .20156 .99449 .001694 1.9746 9504.7 11489.2 179.685 20.83 29.41 .99440 315 
250.000 .19334 .99531 .001624 2.0602 9714.3 11783.2 180.885 20.83 29.39 .99524 322 
260.000 .18577 .99602 .001559 2.1456 9923.8 12076.9 182.037 20.83 29.36 .99596 328 
270.000 .17878 .99663 .001500 2.2307 10133.2 12370.5 183.145 20.83 29.35 .99659 334 

,280.000 .17231 .99716 .001445 2.3158 10342.5 12663.9 184.212 20.83 29.33 .99714 341 
290.000 .16629 .99762 .001394 2.4007 10551.7 12957.2 185.241 20.83 29.32 .99762 347 
300.000 .16068 .99803 .001346 2.4854 10760.9 13250.4 186.235 20.84 29.32 .99805 353 
310.000 .15544 .99839 .001302 2.5700 10970.2 13543.5 187.196 20.85 29.31 .99842 359 
320.000 .15053 .99870 .001261 2.6546 11179.4 13836.6 188.127 20.86 29.31 .99876 364 
330.000 .14593 .99898 .001222 2.7390 11388.8 14129.8 189.029 20.87 29.32 .99905 370 
340.000 .14160 .99923 .001185 2.8234 11598.2 14422.9 189.904 20.88 29.32 .99931 376 
350.000 .13753 .99946 .001151 2.9077 11807.7 14716.2 190.754 20.90 29.33 .99955 381 
360.000 .13368 .99965 .001119 2.9919 12017.4 15009.6 191.581 20.92 29.34 .99976 387 
370.000 .13005 .99983 .001088 3.0761 12227.2 15303.1 192.385 20.94 29.36 .99995 392 
380.000 .12660 .99999 .001059 3.1602 12437.3 15596.8 193.168 20.97 29.38 1.00012 397 
390.000 .12334 1.00013 .001031 3.2442 12647.6 15890.7 193.932 21.00 29.40 1.00027 402 
400.000 .12024 1.00026 .001005 3.3282 12858.2 16184.8 194.676 21.03 29.43 1.00041 407 
410.000 .11729 1.00038 .000981 3.4122 13069.0 16479.3 195.403 21.06 29.46 1.00053 412 
420.000 .11449 1.00048 .000957 3.4961 13280.2 16774.0 196.114 21.10 29.49 1.00065 417 
430.000 .11182 1.00058 .000935 3.5800 13491.8 17069.1 196.808 21.14 29.52 1.00075 422 
440.000 .10927 1.00066 .000913 3.6638 13703.7 17364.5 197.487 21.18 29.56 1.00084 427 
450.000 .10683 1.00074 .000893 3.7477 13916.1 17660.3 198.152 21.22 29.60 1.00092 432 
470.000 .10227 1.00087 .000854 3.9152 14342.1 18253.3 199.441 21.32 29.69 1.00107 441 
500.000 .09612 1.00103 .000803 4.1663 14984.9 19146.4 201.283 21.48 29.85 1.00124 454 
550.000 .08737 1.00120 .000729 4.5845 16067.6 20646.1 204.142 21.79 30.15 1.00143 475 
600_000 _o8008 LOO131 _000668 5.0022 17166.4 22161.6 206.779 22.13 30.48 1.00155 495 
650.000 .07391 1.00137 .000617 5.4196 18282.7 23694.5 209.232 22.49 30.84 1.00162 515 
700.000 .06863 1.00140 .000572 5.8368 19417.1 25245.4 211.531 22.86 31.20 1.00166 533 
750.000 .06405 1.00141 .000534 6.2538 20570.0 26814.7 213.696 23.23 31.57 1.00168 550 
800.000 .06005 1.00141 .000501 6.6706 21741.0 28401.9 215.745 23.59 31.92 LOO16!! 567 
850.000 .05652 1.00139 .000471 7.0873 22929.6 30006.8 217.691 23.93 32.27 1.00168 584 
900.000 .05338 1.00138 .000445 7.5039 24135.1 31628.4 219.544 24.26 32.60 1.00166 599 
950.000 .05057 1.00135 .000421 7.9204 25356.6 33266.0 221.315 24.58 32.91 1.00164 615 

1000.000 .04804 1.00133 .000400 8.3369 26593.2 34918.7 223.010 24.87 33.20 1.00162 630 

J. Phys. Chem. Ref. Data, Vol. 14, No.4, 1985 



876 ROBERT D. GOODWIN 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P 

I 
z I ,PI,T I 'PI'P E HI s Cv Cp I liP 

W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

0.500000 MPa 

68.236 30.26589 .02912 2.173112 15.3240 1.4 17.9 74.502 36.29 59.25 .03199 945 
70.ooo 30.01469 .02862 2.104500 14.7154 106.6 123.3 76.020 36.29 59.68 .04271 929 
80.ooo 28.54201 .02634 1.744357 11.4540 711.9 729.5 84.123 35.52 61.61 .16544 842 
90.ooo 26.94888 .02479 1.423468 8.4905 1333.7 1352.3 91.457 33.40 62.98 .44981 755 
98.856 25.37131 .02398 1.161996 6.0938 1896.8 1916.5 97.430 30.42 64.45 .88700 678 

98.856 .70391 .86420 .006966 .5923 6374.0 7084.3 149.706 24.89 41.24 .88700 187 
l00.ooo .69086 .87045 .006762 .6104 6407.1 7130.8 150.171 24.53 40.22 .89143 189 
1l0.ooo .60098 .90966 .005533 .7475 6671.8 7503.8 153.729 22.72 35.19 .91951 203 
120.ooo .53707 .93309 .004795 .8640 6912.6 7843.6 156.687 21.94 33.01 .93808 215 
130.ooo .48768 .94855 .004277 .9703 7142.0 8167.3 159.278 21.53 31.84 .95114 226 
140.ooo .44772 .95939 .003883 1.0706 7365.1 8481.9 161.609 21.29 31.13 .96070 236 
150.ooo .41445 .96733 .003567 1.1670 7584.3 8790.7 163.740 21.15 30.67 .96793 245 
16O.ooo .38615 .97333 .003305 1.2608 7800.8 9095.7 165.709 21.05 30.35 .97353 254 
170.000 .36171 .97798 .003084 1.3528 8015.6 9398.0 167.541 20.99 30.12 .97795 263 
180.000 .34033 .98165 .002893 1.4433 8229.2 9698.3 169.258 20.94 29.95 .98150 271 
190.000 .32145 .98461 .002726 1.5327 8441.8 9997.2 170.874 20.91 29.83 .98440 279 
200.000 .30463 .98702 .002579 1.6213 8653.6 10294.9 172.401 20.89 29.73 .98679 287 
210.000 .28954 .98902 .002447 1.7092 8864.9 10591.8 173.849 20.87 29.65 .98877 294 
220.000 .27592 .99068 .002329 1.7966 9075.8 10888.0 175.227 20.86 29.58 .99045 301 
230.000 .26355 .99208 .002223 1.8835 9286.4 11183.5 176.541 20.85 29.53 .99186 308 
24U.UUU .25227 .99326 .002126 1.9701 9496.6 11478.7 177.797 20.84 29.49 .99307 315 
250.000 .24193 .99428 .002037 2.0563 9706.6 11773.4 179.000 20.84 29.46 .99411 322 
26O.ooo .23242 .99515 .001955 2.1422 9916.5 12067.8 180.155 20.84 29.43 .99501 328 
270.ooo .22364 .99591 .001880 2.2279 10126.2 12361.9 181.265 20.83 29.40 .99579 335 
280.ooo .21551 .99656 .001811 2.3133 10335.8 12655.9 182.334 20.84 29.38 .99648 341 
290.000 .20796 .99714 .001747 2.3986 10545.3 12949.6 183.365 20.84 29.37 .99707 347 
300.000 .20093 .99764 .001687 2.4838 10754.8 13243.3 184.360 20.84 29.36 .99760 353 
31O.ooo .19436 .99808 .001631 2.5688 10964.3 13536.8 185.323 20.85 29.35 .99806 359 
320.000 .18821 .99847 .001579 2.6536 11173.8 13830.3 186.254 20.86 29.35 .99847 365 
330.ooo .18245 .99882 .001530 2.7384 11383.3 14123.8 187.158 20.87 29.35 .99884 370 
340.ooo .17703 .99912 .001484 2.8230 11592.9 14417.3 188.034 20.89 29.35 .99916 376 
350.000 .17192 .99940 .001441 2.9076 11802.6 14710.9 188.885 20.90 29.36 .99945 381 
36O.ooo .16710 .99964 .001400 2.9921 12012.4 15004.6 189.712 20.92 29.37 .99971 387 
370.ooo .16255 .99986 .001362 3.0765 12222.4 15298.4 190.517 20.94 29.39 .99994 392 
380.ooo .15824 1.00005 .001326 3.1608 12432.6 15592.3 191.301 20.97 29.40 l.oool5 397 
390.ooo .15416 1.00023 .001291 3.2451 12643.1 15886.5 192.065 21.00 29.43 1.00034 402 
4OO.ooo .15028 l.ooo39 .001258 3.3293 12853.7 16180.8 192.810 21.03 29.45 l.ooo51 408 
41O.ooo .14660 l.ooo53 .001227 3.4134 13064.7 16475.5 193.538 21.06 29.48 l.ooo66 413 
420.ooo .14309 l.ooo66 .001198 3.4975 13276.0 16770.4 194.248 21.10 29.51 l.ooo80 417 
430.ooo .13974 l.ooo77 .001169 3.5816 13487.7 17065.7 194.943 21.14 29.54 1.00093 422 
44O.ooo .13655 l.ooo88 .001143 3.6656 13699.7 17361.3 195.623 21.18 29.58 1.00104 427 
450.000 .13351 1.00097 .001117 3.7496 13912.1 17657.3 196.288 21.22 29.62 1.00114 432 
470.000 .12780 1.00113 .001069 3.9174 14338.4 18250.6 197.578 21.32 29.71 1.00132 441 
500.000 .12011 1.00132 .001004 4.1690 14981.4 19144.1 199.421 21.48 29.86 1.00153 454 
550.000 .10917 1.00154 .000912 4.5877 16064.4 20644.4 202.280 21.79 30.16 1.00177 476 
6OO.ooo .IOOO6 1.00166 .000836 5.0059 17163.5 22160.5 204.918 22.13 30.49 1.00191 496 
650.000 .09236 1.00173 .000771 5.4237 18280.0 23693.8 207.373 22.49 30.84 1.00200 515 
700.000 .08576 1.00177 .000716 5.8412 19414.6 25245.1 209.672 22.86 31.21 1.00204 533 
750.ooo .08004 1.00178 .ooo668 6.2585 20567.7 26814.6 211. 838 23.23 31.57 1.00206 551 
800.000 .07'04 1.00177 .000626 6.67'6 21738.8 28402.2 213.887 23.59 31.93 1.00207 567 
850.ooo .07062 1.00175 .ooo589 7.0925 22927.5 3OOO7.3 215.833 23.93 32.27 1.00206 584 
900.ooo .06670 1.00173 .ooo556 7.5093 24133.1 31629.1 217.687 24.26 32.60 1.00204 600 
950.ooo .06319 1.00170 .ooo527 7.9260 25354.7 33266.9 219.458 24.58 32.91 1.00201 615 

looo.ooo .06004 1.00167 .ooo501 8.3426 26591.4 34919.8 221.153 24.87 33.20 1.00198 630 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S C V Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K- 1 m/s 

0.600000 MPa 

68.259 30.26922 .03493 2.174035 15.3449 1.7 21.5 74.506 36.29 59.24 .02691 945 
70.000 30.02148 .03434 2.106292 14.7442 105.5 125.5 76.004 36.29 59.66 .03579 930 
80.000 28.55073 .03159 1. 746151 11.4836 710.5 731.5 84.104 35.52 61.58 .13859 843 
90.000 26.96064 .02974 1.425424 8.5220 1331.7 1353.9 91.433 33.40 62.93 .37670 757 

100.000 25.16815 .02867 1.131616 5.8335 1967.4 1991.2 98.133 29.97 64.63 .80246 670 
101.327 24.90750 .02859 1.093936 5.4956 2053.1 2077.2 98.996 29.43 64.99 .87337 658 

101.327 .84242 .84541 .008546 .5757 6383.9 7096.1 148.528 25.52 43.63 .87337 187 
110.000 .73833 .88853 .006990 .7086 6629.9 7442.6 151.808 23.36 37.27 .90284 200 
120.000 .65480 .91839 .005953 .8348 6881.5 7797.8 154.901 22.29 34.17 .92553 213 
130.000 .59199 .93769 .005260 .9472 7117.3 8130.8 157.567 21.74 32.58 .94143 225 
140.000 .54197 .95107 .004747 1.0516 7344.5 8451.6 159.944 21.43 31.65 .95298 235 
150.000 .50072 .96079 .004344 1.1512 7566.6 8764.9 162.106 21.24 31.05 .96169 245 
160.000 .46~89 .96808 .004014 1.2474 77lS:>.4 YU7J.2 IM.W6 21.12 3U.M .96842 254 
170.000 .43595 .97372 .003738 1.3412 8001.8 9378.1 165.945 21.04 30.36 .97373 262 
180.000 .40986 .97815 .003501 1.4333 8216.7 9680.6 167.673 20.98 30.14 .97799 271 
190.000 .38688 .98171 .003295 1.5241 8430.3 9981.2 169.299 20.94 29.98 .98145 279 
200.000 .36646 .98461 .003114 1.6138 8643.1 10280.4 170.833 20.91 29.86 .98431 286 
210.000 .34816 .98700 .002953 1.7027 8855.2 10578.5 172.288 20.89 29.76 .98668 294 
220.000 .33167 .98899 .002809 1.7909 9066.7 10875.7 173.670 20.87 29.68 .98868 301 
230.000 .31671 .99066 .002679 1.8785 9277.8 11172.3 174.988 20.86 29.62 .99037 308 
140.000 .30308 .99207 .001561 1.9657 9488.5 11468.2 176.248 20.85 29.57 .99182 315 
250.000 .29060 .99328 .002453 2.0525 9699.0 11763.7 177.454 20.85 29.52 .99305 322 
260.000 .27914 .99432 .002354 2.1390 9909.2 12058.7 178.611 20.84 29.49 .99413 328 
270.000 .26855 .99522 .002263 2.2252 10119.3 12353.5 179.724 20.84 29.46 .99505 335 
280.000 .25876 .99600 .002179 2.3111 10329.2 12647.9 180.795 20.84 29.44 .99586 341 
290.000 .24967 .99668 .002102 2.3968 10539.0 12942.2 181.827 20.84 29.42 .99657 347 
300.000 .24120 .99728 .002029 2.4823 10748.7 13236.3 182.824 20.85 29.40 .99720 353 
310.000 .23330 .99780 .001962 2.5677 10958.4 13530.2 183.788 20.85 29.39 .99775 359 
320.000 .22590 .99826 .001899 2.6529 11168.1 13824.1 184.721 20.86 29.39 .99824 365 
330.000 .21897 .99867 .001840 2.7379 11377.8 14118.0 185.625 20.87 29.38 .99867 370 
340.000 .21245 .99903 .001784 2.8228 11587.6 14411.8 186.502 20.89 29.39 .99906 376 
350.000 .20631 .99936 .001732 2.9077 11797.5 14705.7 187.354 20.90 29.39 .99940 382 
360.000 .20052 .99965 .001683 2.9924 12007.5 14999.6 188.182 20.92 29.40 .99971 387 
370.000 .19505 .99990 .001637 3.0770 12217.6 15293.7 188.988 20.95 29.41 .99998 392 
380.000 .18988 1.00013 .001593 3.1616 12428.0 15587.9 189.773 20.97 29.43 1.00023 397 
390.000 .18497 1.00034 .001551 3.2461 12638.5 15882.3 190.537 21.00 29.45 1.00046 403 
400.000 .18031 1.00053 .001512 3.3305 12849.3 16176.9 191.283 21.03 29.47 1.00066 408 
410.000 .17589 1.00069 .001474 3.4148 13060.4 16471.7 192.011 21.06 29.50 1.00084 413 
420~000 .17167 1.00084 .001439 3.4991 13271.8 16766.9 192.722 21.10 29.53 1.00100 418 
430.000 .16766 1.00098 .001405 3.5833 13483.6 17062.3 193.418 21.14 29.56 1.00115 422 
440.000 .16383 1.00110 .001373 3.6675 13695.7 17358.1 194.098 21.18 29.60 1.00128 427 
450.000 .16017 1.00121 .001342 3.7516 13908.3 17654.3 194.763 21.22 29.64 1.00140 -432 
470.000 .15332 1.00140 .001284 3.9198 14334.6 18247.9 196.054 21.32 29.73 1.00161 441 
500.000 .14409 1.00163 .001206 4.1717 14977.9 19141.9 197.898 21.48 29.88 1.00186 455 
550.000 .13096 1.00187 .001095 4.5909 16061.3 20642.8 200.758 21.79 30.17 1.00214 476 
600.000 .12003 1.00202 .001003 5.0096 17160.6 2215<L4 2m. ~Q7 n.13 30.50 1.00231 496 
650.000 .11079 1.00210 .000926 5.4278 18277.3 23693.1 205.852 22.49 30.85 1.00241 515 
700.000 .10287 1.00214 .000859 5.8456 19412.2 25244.8 208.152 22.86 31.22 1.00246 533 
750.000 .09601 1.00215 .000802 6.2632 20565.3 26814.6 210.318 23.23 31.58 1.00249 551 
800.000 .09001 1.00214 .000751 6.6806 21736.6 28402.4 212.368 23.59 31.93 1.00249 568 
850.000 .08472 1.00212 .000707 7.0977 22925.5 30007.8 214.314 23.93 32.28 1.00247 584 
900.000 .08001 1.00209 .000668 7.5147 24131.2 31629.9 216.168 24.26 32.60 1.00245 600 
950.000 .07581 1.00205 .000632 7.9316 25352.9 33267.9 217.939 24.58 32.91 1.00242 615 

1000.000 .07202 1.00201 .000601 8.3483 26589.7 34920.9 219.635 24.87 33.20 1.00238 630 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K E H S Cv Cp W 
J/mo} J mo}-IK- 1 mls 

0.700000 MPa 

68.281 30.27255 .04073 2.174957 15.3658 2.0 25.1 74.510 36.29 59.23 .02329 946 
70.000 30.02825 .04005 2.108082 14.7730 104.4 127.8 ·75.988 36.29 59.65 .03086 931 
80.000 28.55943 .03685 1.747942 11.5132 709.0 733.5 84.085 35.53 61.55 .11942 843 
90.000 26.97235 .03468 1.427376 8.5535 1329.6 1355.6 91.411 33.41 62.88 .32449 758 

100.000 25.18524 .03343 1. 133946 5.8681 1964.3 1992.1 98.102 29.98 64.52 .69112 671 
103.515 24.48189 .03322 1.034700 4.9834 2191.9 2220.5 100.355 28.49 65.59 .86090 640 

103.515 .98271 .82763 .010203 .5581 6388.2 7100.5 147.499 26.13 46.12 .86090 187 
110.000 .88366 .86613 .008622 .6675 6584.3 7376.4 150.082 24.11 39.80 .88603 198 
120.000 .77678 .90320 .007199 .8048 6848.7 7749.8 153.333 22.67 35.48 .91297 212 
130.000 .69889 .92663 .006295 .9237 7091.5 8093.1 156.082 21.98 33.39 .93170 223 
140.000 .63793 .94267 .005645 1.0326 7323.3 8420.6 158.509 21.58 32.20 .94527 234 
150.000 .58820 .95422 .005144 1.1353 7548.5 8738.6 160.703 21.35 31.45 .95547 244 
160.000 .54649 .96285 .004741 1.2340 7769.6 9050.5 162.716 21.19 30.95 .96333 253 
170.000 .51083 .96948 .004405 1.3298 7987.8 9358.2 164.581 21.09 30.60 .96953 262 
180.000 .47987 .97469 .004120 1.4235 8204.1 9662.8 166.323 21.02 30.34 .97449 270 
190.000 .45268 .97885 .003873 1.5155 8418.8 9965.2 167.958 20.97 30.15 .97852 278 
200.000 .42856 .98224 .003656 1.6064 8632.5 10265.9 169.500 20.93 30.00 .98184 286 
210.000 .40700 .98502 .003465 1.6962 8845.4 10565~3 170.960 20.91 29.88 .98460 294 
220.000 .38759 .98733 .003293 1.7853 9057.6 10863.6 172.348 20.89 29.79 .98692 301 
230.000 .37001 .98927 .003139 1.8737 9269.2 11161.0 173.670 20.87 29.71 .98888 308 
240.000 .35401 .99092 .003000 1.9616 9480.4 11457.8 174.933 20.86 29.65 .99056 315 
250.000 .33937 .99232 .002872 2.0490 9691.3 11754.0 176.143 20.85 29.59 .99199 322 
260.000 .32592 .99352 .002756 2.1360 9902.0 12049.7 177.302 20.85 29.55 .99323 328 
270.000 .31352 .99456 .002649 2.2226 10112.4 12345.1 178.417 20.85 29.52 .99431 335 
280.000 .30205 .99546 .002550 2.3090 10322.6 12640.1 179.490 20.85 29.49 .99525 341 
290.000 .29140 .99625 .002458 2.3951 10532.7 12934.8 180.524 20.85 29.46 .99607 347 
300.000 .28150 .99694 .002373 2.4810 10742.7 13229.4 181.523 20.85 29.45 .99679 353 
310.000 .27225 .99754 .002294 2.5667 10952.6 13523.7 182.488 20.86 29.43 .99743 359 
320.000 .26360 .99807 .002220 2.6522 11162.5 13818.0 183.422 20.87 29.42 .99799 365 
330.000 .25549 .99855 .002151 2.7376 11372.4 14112.2 184.328 20.88 29.42 .99850 371 
340.000 .24788 .99896 .002086 2.8228 11582.4 14406.4 185.206 20.89 29.42 .99894 376 
350.000 .24070 .99934 .002024 2.9079 11792.4 14700.6 186.058 20.91 29.42 .99934 382 
360.000 .23394 .99967 .001967 2.9928 12002.6 14994.8 186.887 20.93 29.43 .99969 387 
370.000 .22755 .99996 .001912 3.0777 12212.9 15289.1 187.694 20.95 29.44 1.00001 392 
380.000 .22150 1.00023 .001861 3.1625 12423.3 15583.6 188.479 20.97 29.45 1.00030 398 
390.000 .21577 1.00047 .001812 3.2472 12634.0 15878.2 189.244 21.00 29.47 1.00056 403 
400.000 .21033 1.00068 .001766 3.3318 12845.0 16173.0 189.991 21.03 29.49 1.00079 408 
410.000 .20:516 1.00087 .001722 3.4163 130:56.2 16468.1 190.719 21.06 29.:52 1.00100 413 

420.000 .20024 1.00104 .001681 3.5007 13267.7 16763.4 191.431 21.10 29.55 1.00118 418 
430.000 .19556 1.00120 .001641 3.5851 13479.5 17059.1 192.127 21.14 29.58 1.00135 423 
440.000 .19109 1.00134 .001603 3.6695 13691.8 17355.0 192.807 21.18 29.62 1.00151 428 
150.000 .18682 1.00117 .001567 3.7538 139(}1.J\ 17651.-1 193.473 21.22 29.66 1.00165 432 

470.000 .17883 1.00168 .001499 3.9222 14331.0 18245.3 194.764 21.32 29.74 1.00189 441 
500.000 .16806 1.00194 .001408 4.1745 14974.4 19139.7 196.609 21.48 29.89 1.00217 455 
550.000 .15273 1.00222 .001279 4.5943 16058.1 20641.3 199.471 21.79 30.18 1.00249 476 
600.000 .13998 1.00238 .001171 5.0134 17157.7 22158.3 202.111 22.13 30.51 1.00269 496 
650.000 .12920 1.00247 .001081 5.4320 18274.7 23692.5 204.567 22.49 30.86 1.00280 515 
700.000 .11997 1.00251 .001003 5.8501 19409.7 25244.5 206.867 22.86 31.22 1.00286 534 
750.000 .11197 1.00252 .000936 6.2680 20563.0 26814.6 209.033 23.23 31.58 1.00288 551 
800.000 .10497 1.00251 .000877 6.6856 21734.5 28402.8 211.083 23.59 31.94 1.00288 568 
850.000 .09880 1.00248 .000825 7.1030 22923.5 30008.3 213.030 23.93 32.28 1.00286 584 
900.000 .09332 1.00244 .000779 7.5202 24129.3 31630.6 214.884 24.26 32.61 1.00284 600 
950.000 .08841 1.00240 .000738 7.9372 25351.1 33268.8 216.655 24.58 32.92 1.00280 616 

1000.000 .08399 1.00235 .000701 8.3541 26587.9 34922.0 218.351 24.87 33.21 1.00276 631 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P 

I 
Z .PI.T I ,PI'P E H S Cv Cp liP W 

mollL MPa/K MPa·L/mol J/mol J mol-1K- 1 mls 

0.800000 MPa 

68.303 30.27587 .04653 2.175877 15.3868 2.2 28.7 74.514 36.29 59.22 .02058 946 
70.000 30.03502 .04576 2.109871 14.8017 103.3 130.0 75.972 36.29 59.63 .02715 931 
80.000 28.56810 .04210 1.749731 11.5427 707.5 735.5 84.067 35.53 61.53 .10505 844 
90.000 26.98402 .03962 1.429323 8.5849 1327.5 1357.2 91.388 33.41 62.83 .28534 759 

100.000 25.20223 .03818 1.136266 5.9027 1961.3 1993.1 98.072 29.98 64.42 .60762 672 
105.488 24.08465 .03787 .982047 4.5358 2317.3 2350.5 101.560 27.59 66.26 .84934 623 

105.488 1.12513 .81068 .011941 .5399 6388.2 7099.3 146.577 26.73 48.74 .84934 187 
110.000 1.03854 .84224 .010471 .6238 6534.4 7304.7 148.480 24.98 42.91 .86903 195 
120.000 .90347 .88748 .008543 .7739 6814.0 7699.5 151.919 23.10 36.96 .90036 210 
130.000 .80857 .91536 .007386 .8998 7064.8 8054.2 154.759 22.23 34.28 .92197 222 
140.000 .73569 .93418 .006579 1.0134 7301.5 8388.9 157.240 21.74 32.79 .93757 233 
150.000 .67690 .94763 .005970 1.1194 7530.1 8712.0 159.469 21.46 31.88 .94927 243 
160.000 .62797 .95762 .005485 1.2206 7753.6 9027.5 161.506 21.27 31.27 .95827 253 

170.000 .58635 .96527 .005086 1.3184 7973.7 9338.0 163.389 21.15 30.85 .96534 262 
180.000 .55036 .97125 .004749 1.4137 8191.3 9644.9 165.143 21.06 30.54 .97101 270 
190.000 .51885 .97603 .004459 1.5072 8407.3 9949.2 166.788 21.00 30.31 .97561 278 
100e nno ~4Q{)()6 _<)79<}O _004205 1.5991 8621.9 10251.4 168.338 20.96 30.14 .97939 286 
210.000 .46607 .98307 .003982 1.6900 8835.5 10552.0 169.805 20.93 30.00 .98253 294 
220.000 .44369 .98571 .003783 1.7799 9048.4 10851.4 171.198 20.90 29.89 .98517 301 
230.000 .42345 .98792 .003604 1.8690 9260.6 11149.9 172.524 20.89 29.80 .98741 308 
240.000 .40504 .98979 .003442 1.9575 9472.4 11447.5 173.791 20.87 29.73 .98931 315 
250.000 .38821 .99139 .003294 2.0455 9683.7 11744.4 175.003 20.86 29.66 .99094 322 
260.000 .37277 .99275 .003160 2.1331 9894.7 12040.8 176.165 20.86 29.61 .99235 328 
270.000 .35854 .99393 .003036 2.2202 10105.4 12336.7 177.282 20.85 29.57 .99357 335 
280.000 .34538 .99495 .002922 2.3070 10316.0 12632.3 178.357 20.85 29.54 .99464 341 
290.000 .33317 .99584 .002816 2.3935 10526.3 12927.5 179.393 20.85 29.51 .99557 347 
300.000 .32181 .99662 .002718 2.4798 10736.6 13222.5 180.393 20.86 29.49 .99639 353 
310.000 .31122 .99730 .002627 2.5658 10946.8 13517.3 181.360 20.86 29.47 .99711 359 
320.000 .30131 .99791 .002542 2.6517 11156.9 13811.9 182.295 20.87 29.46 .99775 365 
330.000 .29202 .99844 .002462 2.7373 11367.0 1"4106.5 183.201 20.88 29.45 .99832 371 
340.000 .28330 .99891 .002388 2.8228 11577.1 14401.0 184.081 20.89 29.45 .99882 376 
350.000 .27509 .99933 .002317 2.9082 11787.4 14695.5 184.934 20.91 29.45 .99927 382 
360.000 .26735 .99970 .002251 2.9934 11997.7 14990.0 185.764 20.93 29.45 .99968 387 
370.000 .26004 1.00004 .002189 3.0785 12208.1 15284.6 186.571 20.95 29.46 1.00004 393 
380.000 .25312 1.00034 .002130 3.1635 12418.7 15579.3 187.357 20.97 29.48 1.00036 398 
390.000 .24656 1.00060 .002074 3.2483 12629.5 15874.2 188.123 21.00 29.49 1.00065 403 
400.000 .24034 1.00084 .002021 3.3331 12840.6 16169.2 188.870 21.03 29.52 1.00091 408 
410.000 .23443 1.00106 .001971 3.4179 13051.9 16464.5 189.599 21.06 29.54 1.00115 413 
420.000 .22880 1.00125 .001923 3.5025 13263.6 16760.0 190.311 21.10 29.57 1.00136 418 
430.000 .22344 1.00143 .001877 3.5870 13475.5 17055.9 191.007 21.14 29.60 1.00155 423 
440.000 .21833 1.00158 .001834 3.6715 13687.8 17352.0 191.688 21.18 29.63 1.00173 428 
450.000 .21345 1.00173 .001792 3.7560 13900.6 17648.5 192.354 21.22 29.67 1.00189 432 
470.000 .20432 1.00197 .001715 3.9247 14327.3 18242.8 193.647 21.32 29.76 1.00216 442 
500.000 .19200 1.00225 .001611 4.1773 14971.0 19137.6 195.492 21.48 29.90 1.00248 455 
550.000 .17449 1.00257 .001462 4.5977 16055.0 20639.7 198.355 21.79 30.19 1.00284 476 
600.000 .15992 1.00275 .001339 5.0172 17154.9 22157.3 200.996 22.13 30.52 1.00306 497 
650.000 .14761 1.00285 .001236 5.4362 18272.0 23691.9 203.452 22.49 30.87 1.00318 516 
700.000 .13706 1.00289 .001147 5.8547 19407.3 25244.2 205.753 22.86 31.23 1.00325 534 
750.000 .12792 1.00290 .001070 6.2728 20560.8 26814.7 207.920 23.23 31.59 1.00327 551 
800.000 .11993 1.00288 .001003 6.6907 21732.3 28403.1 209.970 23.59 31.94 1.00327 568 
8:50.000 .11288 1~0028:5 .000943 7.1083 22921.4 30008.9 211.917 23.93 32.29 1.0032:5 :58:5 
900.000 .10661 1.00280 .000891 7.5257 24127.4 31631.4 213.772 24.26 32.61 1.00321 600 
950.000 .10100 1.00275 .000844 7.9429 25349.3 33269.8 215.543 24.58 32.92 1.00317 616 

1000.000 .09596 1.00270 .000801 8.3600 26586.2 34923.2 217.239 24.87 33.21 1.00312 631 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K I p Z oPloT oPliJp E H S Cv Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

1.000000 MPa 

68.348 30.28251 .05811 2.177714 15.4286 2.8 35.8 74.522 36.29 59.20 .01678 947 
134.4 75.941 36.29 59.60 .02197 933 
739.5 84.030 35.53 61.47 .08492 846 

1360.5 91.342 33.42 62.73 .23054 761 
1995.0 98.012 30.00 64.22 .49076 675 

70.000 30.04850 .05718 2.113445 14.8592 101.1 
80.000 28.58539 .05259 1.753302 11.6018 704.5 
90.000 27.00723 .04948 1.433203 8.6476 1323.5 

100.000 25.23592 .04766 1.140876 5.9715 1955.3 
108.956 23.35066 .04727 .891044 3.7831 2538.8 2581.7 103.637 25.94 67.88 .82845 594 

108.956 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 

340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 

900.000 
950.000 

1000.000 

1.41756 
1.38636 
1.17328 
1.03708 

.93693 

.85814 

.79363 

.73936 

.69280 

.65228 

.61658 

.58484 

.55639 

.53072 

.50741 

.48614 

.46665 

.44871 

.43214 

.41678 

.40250 

.38919 

.37675 

.36509 

.35415 

.34385 

.77870 

.78867 

.85425 

.89209 

.91692 

.93436 

.94717 

.95689 

.96445 

.97046 

.97531 

.97928 

.98256 

.98531 

.98763 

.98960 

.99128 

.99274 

.99399 

.99509 

.99604 

.99688 

.99762 

.99827 

.99885 

.99936 
.33415 .99982 
.32499 1. 00023 
.31632 1. 00059 
.30811 1. 00091 
.30032 1.00121 
.29292 1.00147 
.28587 1.00170 
.27917 1.00191 
.27277 1.00210 
.26666 1.00228 
.25524 1. 00257 
.23985 1.00291 
.21796 1.00328 
.19975 1.00350 
.18437 1.00361 
.17119 1.00366 
. 15978 1.00366 
.14980 1.00363 
.14099 1.00359 

.13317 1.00353 

.12617 1.00346 

. 11987 1. 00339 

.015672 

.015077 

.011581 

.009755 

.008565 

.007700 

.007031 

.006490 

.006039 

.005656 

.005324 

.005033 

.004775 

.004544 

.004336 

.004147 

.003975 

.003818 

.003672 

.003538 

.003414 

.003298 

.003190 

.003090 

.002995 

.002906 

.002823 

.002744 

.002670 

.002599 

.002532 

.002469 

.002409 

.002352 

.002297 

.002245 

.002147 

.002016 

.001830 

.001676 

.001546 

.001434 

.001338 

.001254 

.001180 

.001114 

.001055 

.001002 

.5024 

.5263 

.7089 

.8509 

.9745 
1.0876 
1.1941 
1.2960 
1.3946 
1.4907 
1.5850 
1.6778 
1.7694 

6378.4 
6418.0 
6738.5 
7008.3 
7256.2 
7492.1 
7720.9 
7944.8 
8165.5 

7083.8 144.958 
7139.3 145.460 
7590.8 149.396 
7972.6 152.453 
8323.5 155.055 
8657.4 157.359 
8980.9 159.447 
9297.4 161.366 
9608.9 163.147 

8383.9 9917.0 164.812 
8600.5 10222.3 166.378 
8815.7 10525.6 167.858 
9030.0 10827.3 169.261 

1.8601 9243.4 11127.6 170.597 
1.9499 9456.2 11427.0 171.870 
2.0391 9668.4 11725.4 173.089 
2.1277 9880.2 12023.1 174.256 
2.2158 10091.7 12320.3 175.378 
2.3035 10302.8 12616.9 176.457 
2.3908 10513.8 12913.1 177.496 
2.4778 10724.5 13209.0 178.499 
2.5645 10935.2 13504.6 179.469 
2.6510 11145.7 13800.0 180.406 
2.7372 11356.2 14095.3 181.315 

2.8232 11566.8 14390.4 182.196 
2.9091 11777.3 14685.5 183.051 
2.9948 11987.9 14980.6 183.883 
3.0803 12198.7 15275.7 184.691 
3.1657 12409.6 15570.9 185.479 
3.2510 12620.6 15866.3 186.246 
3.3362 12831.9 16161.8 186.994 
3.4213 13043.5 16457.4 187.724 
3.5062 13255.3 16753.4 188.437 
3.5911 13467.5 17049.6 189.134 
3.6759 13680.0 17346.1 189.816 
3.7606 13892.9 17643.0 190.483 
3.9299 14320.0 18237.9 191.776 
4.1833 14964.2 19133.5 193.624 
4.6047 16048.8 20636.8 196.489 
5.0251 17149.2 22155.4 199.131 
5.4448 18266.8 23690.7 201.589 
5.8639 19402.4 25243.8 203.891 
6.2826 20556.2 26814.9 206.058 
6.7010 21728.1 28403.8 208.109 
7.1190 22917.4 30010.1 210.057 

7.5368 24123.6 31633.0 211.912 
7.9543 25345.7 33271. 8 213.684 
8.3717 26582.8 34925.5 215.380 

27.90 
27.28 
24.09 
22.78 
22.09 
21.69 
21.44 
21.27 
21.15 
21.07 
21.01 
20.97 
20.94 
20.91 
20.90 
20.88 
20.87 
20.87 
20.86 
20.86 
20.86 
20.87 
20.88 
20.89 

20.90 
20.91 
20.93 
20.95 
20.98 
21.00 
21.03 
21.07 
21.10 
21.14 
21.18 
21.23 
21.32 
21.48 
21. 79 
22.13 
22.49 
22.86 
23.23 
23.59 
23.93 

24.26 
24.58 
24.87 

54.40 .82845 
51. 99 .83435 
40.58 .87499 
36.30 .90252 
34.10 .92223 
32.79 '.93694 
31.95 .94821 
31. 38 .95706 
30.96 .96412 
30.66 .96985 
30.42 .97455 
30.24 .97846 
30.10 .98173 
29.98 
29.89 
29.81 
29.74 
29.69 
29.64 
29.60 
29.57 
29.55 
29.53 

.98450 

.98686 

.98888 

.99062 

.99213 

.99344 

.99459 

.99560 

.99650 

.99728 
29.52 .99798 

29.51 .99860 
29.51 .99916 
29.51 .99965 
29.52 1.00009 
29.53 1.00049 
29.54 1.00085 
29.56 1.00117 
29.58 1.00146 
29.61 1.00172 
29.64 1.00195 
29.67 1.00217 
29.70 L 00236 
29.79 1. 00269 
29.93 1.00308 
30.21 1.00352 
30.54 1.00378 
30.88 1.00393 
31.24 1.00401 
31.60 1.00403 
31. 95 1. 00402 
32.29 1.00399 

32.62 1.00395 
32.93 1.00389 
33.22 1.00383 

187 
189 
206 
220 
231 
242 
252 
261 
269 
278 
286 
293 
301 
308 
315 
322 
328 
335 
341 
348 
354 
360 
365 
371 
377 
382 
388 
393 
398 
404 
409 
414 
419 
423 
428 
433 
442 
456 
477 
497 
516 
534 
552 
569 
585 

601 
616 
631 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K. E H S Cv Cp liP W 
J/mol J mol-'K- ' mls 

1.200000 MPa 

68.393 30.28912 .06967 2.179547 15.4705 3.4 43.0 74.531 36.29 59.18 .01425 949 
70.000 30.06193 .06859 2.117013 14.9167 99.0 138.9 75.909 36.29 59.57 .01852 934 
so. 000 28.60258 :06307 1.756863 11.6607 701.6 743.6 83.993 35.54 61.42 .07152 848 
90.000 27.03028 .05933 1.437065 8.7101 1319.4 1363.8 91.297 33.43 62.63 .19403 763 

100.000 25.26922 .05712 1.145448 6.0400 1949.4 1996.9 97.952 30.01 64.03 .41288 678 
110.000 23.15653 .05666 .868079 3.6179 2599.1 2650.9 104.189 25.43 68.16 .73546 588 
111.956 22.67121 .05686 .813574 3.1674 2732.3 2785.2 105.402 24.44 69.96 .80993 568 

111.956 1.72189 .74867 .019762 .4643 6358.3 7055.2 143.541 29.05 60.81 .80993 186 
120.000 1.47014 .81810 .015210 .6389 6653.5 7469.8 147.118 25.30 45.40 .84939 202 
130.000 1.27940 .86775 .012413 .8000 6947.5 7885.4 150.448 23.41 38.70 .88307 217 
140.000 1.14644 .89922 .010721 .9349 7208.4 8255.1 153.189 22.48 35.57 .90697 229 
150.000 1.04479 .92092 .009543 1.0556 7452.7 8601.2 155.577 21.94 33.80 .92477 240 
160.000 .96301 .93669 .008656 1.1676 7687.2 8933.3 157.721 21.61 32.68 .93833 251 
170.000 .89502 .94856 .007952 1.2737 7915.4 9256.1 159.678 21.40 31.93 .94894 260 
180.000 .83719 .95774 .007375 1.3758 8139.3 9572.7 161.487 21.25 31.40 .95739 269 
190.000 .78717 .96499 .006889 1.4747 8360.2 9884.6 163.174 21.15 31.01 .96424 277 
200.0IX.I .74331 • 970S3 .006471 1.~713 Sj7S.S 10193.2 IM.1j1 21.01 30.12 .96986 28' 
210.000 .70447 .97559 .006108 1.6661 8795.8 10499.2 166.250 21.02 30.49 .97452 293 
220.000 .66975 .97952 .005787 1.7594 9011.5 10803.2 167.664 20.98 30.31 .97842 301 
230.000 .63849 .98280 .005501 1.8516 9226.1 11105.6 169.008 20.94 30.17 .98171 308 
240.000 .61017 .98556 .005244 1.9427 9440.0 11406.6 170.290 20~92 30.05 .98452 315 

250.000 .58437 .98790 .005012 2.0331 9653.1 11706.6 171.514 20.90 29.95 .98692 322 
260.000 .56076 .98990 .004801 2.1227 9865.7 12005.7 172.687 20.89 29.87 .98899 329 
270.000 .53906 .99163 .004608 2.2118 10077.9 12304.0 173.813 20.88 29.80 .99078 335 
280.000 .51902 .99312 .004431 2.3003 10289.7 12601.7 174.896 20.88 29.75 .99234 342 
290.000 .50047 .99441 .004267 2.3885 10501.2 12898.9 175.939 20.87 29.70 .99371 348 
300.000 .48324 .99554 .004116 2.4762 10712.5 13195.7 176.945 20.87 29.66 .99491 354 
310.000 .46719 .99653 .003975 2.5636 10923.6 13492.2 177.917 20.88 29.63 .99596 360 
320.000 .45220 .99740 .003844 2.6506 11134.6 13788.3 178.857 20.88 29.60 .99689 366 
330.000 .43816 .99817 .003721 2.7374 11345.5 14084.3 179.768 20~89 29.59 .99772 372 
340.000 .42498 .99884 .003607 2.8240 11556.4 14380.1 180.651 20.90 29.57 .99846 377 
350.000 .41259 .99945 .003499 2.9104 11767.3 14675.8 181. 508 20.92 29.57 .99911 383 
360.000 . .40091 .99998 .003398 2.9965 11978.3 14971.4 182.341 20.94 29.56 .99970 388 
370.000 .38989 1.00046 .003302 3.0825 12189.3 15267.1 183.151 20.96 29.57 1.00022 394 
380.000 .37947 1.00089 .003212 3.1683 12400.5 15562.8 183.940 20.98 29.57 1.00069 399 
390.000 .36960 1.00127 .003127 3.2540 12611.8 15858.6 184.708 21.01 29.59 1.00111 404 
400.000 .36024 1.00161 .003046 3.3396 12823.4 16154.5 185.457 21.04 29.60 1.00149 409 
410.000 .35134 1.00191 .002970 3.4250 13035.1 16450.6 186.188 21.07 29.62 1.00183 414 
420.000 .34288 1.00219 .002897 3.5103 13247.2 16746.9 186.902 21.10 29.64 1.00214 419 
430.000 .33483 1.00243 .002828 3.5955 13459.6 17043.5 187.600 21.14 29.67 1.00241 424 
440.000 .32715 1.00266 .002762 3.6806 13672.3 17340.4 188.283 21.18 29.70 1.00266 429 
-450.000 .31961 1.00285 .002699 3.7656 13885.-4 17637.6 188.951 21.23 29.7-4 1.00289 -433 
470.000 .30610 1.00320 .002581 3.9354 14312.8 18233.1 190.245 21.32 29.82 1.00328 443 
500.000 .28762 1.00359 .002423 4.1895 14957.4 19129.6 192.094 21.48 29.95 1.00374 456 
550.000 .26136 1.00402 .002199 4.6119 16042.7 20634.1 194.962 21.79 30.23 1.00425 477 
600_000 _23952 L00426 _002013 5_0331 17143_6 22153_6 197_606 22_13 30.55 1.00455 498 
650.000 .22107 1.00438 .001857 5.4536 18261.6 23689.8 200.065 22.49 30.90 1.00472 517 
700.000 .20527 1.00443 .001723 5.8733 19397.6 25243.5 202.368 22.86 31.25 1.00481 535 
750.000 .19159 1.00443 .001607 6.2926 20551.7 26815.2 204.536 23.23 31.61 1.00483 552 
800.000 .17962 1.00439 .001506 6.7114 21723.9 28404.7 206.588 23.59 31.96 1.00482 569 
850.000 .16906 1.00433 .001416 7.1298 22913.5 30011.4 208.536 23.93 32.30 1.00478 586 
900.000 .15968 1.00426 .001337 7.5479 24119.8 31634.7 210.392 24.26 32.63 1.00472 601 
950.000 .15129 1.00418 .001267 7.9658 25342.1 33273.9 212.164 24.58 32.93 1.00465 617 

1000.000 .14374 1.00409 .001203 8.3835 26579.4 34927.9 213.861 24.87 33.22 1.00458 632 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mo} J mol-'K-' m/s 

1.400000 MPa 

68.438 30.29572 .08121 2.181375 15.5123 4.0 50.2 74.539 36.29 59.17 .01245 950 
70.000 30.07532 .07998 2.120576 14.9741 96.8 143.3 75.878 36.30 59.54 .01606 936 
80.000 28.61969 .07354 1. 760414 11.7195 698.7 747.6 83.956 35.54 61.37 .06195 849 
90.000 27.05316 .06916 1.440909 8.7724 1315.4 1367.2 91.252 33.43 62.54 .16796 765 

loo.lXJU 2~.30215 .006~5 1.149983 0.1082 1943.6 1998.9 97.893 30.02 63.84 .35728 680 
110.000 23.21122 .06595 .874151 3.6965 2589.5 2649.8 104.101 25.45 67.65 .63637 592 
114.617 22.02582 .06670 .745564 2.6499 2906.3 2969.8 106.952 23.08 72.63 .79326 545 

114.617 2.04035 .72001 .024240 .4257 6330.0 7016.1 142.2,55 30.19 68.19 .79326 185 
120.000 1.80322 .77815 .019647 .5624 6556.3 7332.7 144.951 26.80 52.13 .82349 197 
130.000 1.53798 .84217 .015413 .7471 6881.8 7792.0 148.633 24.12 41.60 .86366 214 
140.000 1.36512 .88103 .013068 .8944 7158.2 8183.7 151.537 22.90 37.24 .89183 227 
150.000 1.23722 .90731 .011508 1.0233 7411.8 8543.4 154.019 22.22 34.90 .91268 239 
160.000 1.13628 .92617 .010365 1.1411 7652.6 8884.7 156.222 21.80 33.47 .92852 250 
170.000 1.05341 .94025 .009476 1.2517 7885.3 9214.3 158.221 21.53 32.52 .94090 259 
180.000 .98356 .95108 .008757 1.3572 8112.6 9536.0 160.060 21.35 31.86 .95074 268 
190.000 .92352 .95961 .008158 1.4590 8336.2 9852.2 161.770 21.22 31.38 .95870 277 
200.000 .87114 .96644 .007647 1.5580 8557.0 10164.1 163.370 21.13 31.02 .96523 285 
210.000 .82492 .97199 .007206 1.6548 8775.8 10472.9 164.876 21.06 30.75 .97063 293 
220.000 .78373 .97657 .006818 1.7498 8992.9 10779.2 166.301 21.01 30.53 .97515 301 
230.000 .74674 .98037 .006474 1.8435 9208.8 11083.6 167.655 20.97 30.35 .97897 308 
240.000 .71330 .98358 .006167 1.9360 9423.7 11386.4 168.943 20.95 30.21 .98222 315 
250.000 .68289 .98629 .005889 2.0275 9637.8 11687.9 170.174 20.92 30.09 .98500 322 
260.000 .65508 .98860 .005637 2.1182 9851.3 11988.4 171.352 20.91 30.00 .98739 329 
270.000 .62955 .99059 .005408 2.2082 10064.2 12288.0 172.483 20.90 29.92 .98946 335 
ZHU.UOO .60602 .99231 .005197 2.2976 10276.6 lZ586.8 173.570 20.89 29.85 .99127 342 
290.000 .58425 .99380 .005003 2.3865 10488.7 12885.0 174.616 20.88 29.79 .99284 348 
300.000 .56403 .99510 .004823 2.4749 10700.5 13182.7 175.625 20.88 29.75 .99423 354 
310.000 .54522 .99623 .004657 2.5630 10912.1 13479.9 176.600 20.88 29.71 .99544 360 
320.000 .52765 .99723 .004502 2.6507 11123.6 13716.9 177.543 20.89 29.68 .99652 366 
330.000 .51121 .99811 .004357 2.7380 11334.9 14073.5 178.456 20.90 29.65 .99747 372 
340.000 .49579 .99889 .004222 2.8251 11546.2 14370.0 179.341 20.91 29.64 .99832 378 
350.000 .48129 .99958 .004095 2.9120 11757.4 14666.3 180.199 20.92 29.62 .99907 383 
360.000 .46763 1.00019 .003976 2.9986 11968.7 14962.5 181.034 20.94 29.62 .99975 389 
370.000 .45475 1.00074 .003864 3.0850 12180.0 15258.6 181.845 20.96 29.62 1.00035 394 
380.000 .44257 1.00122 .003758 3.1712 12391.5 15554.8 182.635 20.98 29.62 1.00089 399 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K- 1 m/s 

1.6OCIOoo MPa 

68.483 30.30229 .09273 2.183197 15.5541 4.6 57.4 74.547 36.29 59.15 .01111 951 

70.000 30.08865 .09137 2.124134 15.0314 94.6 147.8 75.847 36.30 59.51 .01421 937 
80.000 28.63671 .08400 1.763956 11.7783 695.8 751. 7 83.919 35.54 61.32 .05478 851 
90.000 27.07588 .07897 1.444736 8.8345 1311.4 1370.5 91.207 33.44 62.45 .14843 767 

100.000 25.33471 .07596 1.154481 6.1760 1937.8 2000.9 97.834 30.03 63.65 .31560 683 
110.000 23.26476 .07520 .880123 3.7742 2580.0 2648.8 104.014 25.46 67.17 .56208 596 
117.016 21.40044 .07684 .684485 2.2069 3066.4 3141.1 108.352 21.84 76.09 .77807 523 

117.016 2.37550 .69228 .029145 .3870 6294.6 6968.1 141.057 31.35 76.87 .77807 184 
120.000 2.18827 .73283 .025276 .4770 6441.9 7173.1 142.781 28.76 62.33 .79721 192 
130.000 1.81604 .81511 .018827 .6917 6810.5 7691.6 146.939 24.94 45.14 .84421 211 
140.000 1.59405 .86229 .015631 .8530 7105.3 8109.0 150.035 23.35 39.13 .87674 225 
150.000 1.43586 .89347 .013605 .9906 7369.4 8483.7 152.621 22.51 36.10 .90067 238 
160.000 1.31362 .91558 .012163 1.1145 7617.0 8835.0 154.889 22.00 34.31 .91881 249 
170.000 1.21462 .93195 .011064 1.2297 7854.6 9171.9 156.932 21.67 33.14 .93294 259 
180.000 1.13193 .94448 .010187 1.3388 8085.6 9499.1 158.803 21.45 32.34 .94417 268 
190.000 1.06133 .95429 .009464 1.4435 8312~0 9819.5 160.535 21.30 31.77 .95324 277 
200.000 1.00006 .96212 .008853 1.5449 8535.0 10134.9 162.153 21.19 31.34 .96067 285 
210.000 .94619 .96847 .008328 1.6437 8755.6 10446.6 163.674 21.11 31.01 .96681 293 
220.000 .89834 .97369 .007869 1.7405 8974.3 10755.4 165.110 21.05 30.75 .97195 301 
230.000 .85547 .97803 .007464 1. 8357 9191.5 11061.8 166.472 21.01 30.54 .97629 308 
240.000 .81678 .98167 .007103 1.9295 9407.5 11366.4 167.768 20.97 30.38 .97997 315 
250.000 .78166 .98475 .006778 2.0222 9622.5 11669.5 169.006 20.95 30.24 .98312 322 
260.000 .74960 .98737 .006484 2.1139 9836.8 11971.3 170.189 20.93 30.13 .98583 329 
270.000 .72020 .98962 .006216 2.2049 10050.4 12272.1 171.325 20.91 30.03 .98818 336 
280.000 .69312 .99156 .005971 2.2952 10263.6 12572.0 172.-115 20.90 29.95 .99023 3-12 
290.000 .66808 .99325 .005745 2.3848 10476.3 12871.2 173.465 20.89 29.89 .99201 348 
300.000 .64486 .99471 .005537 2.4740 10688.6 13169.8 174.478 20.89 29.83 .99357 355 
310.000 .62326 .99599 .005344 2.5627 10900.7 13467.9 175.455 20.89 29.79 .99495 361 
~,o_ooo _6i1'HO _99712 _005165 2_6510 11112~6 13765.6 176.400 20.90 29~ 75 .99617 367 
330.000 .58424 .99811 .004998 2.7389 11324.3 14062.9 177.315 20.90 29.72 .99724 372 
340.000 .56656 .99898 .004842 2.8265 11536.0 14360.0 178.202 20.91 29.70 .99820 378 
350.000 .54995 .99975 .004695 2.9139 11747.5 14656.9 179.063 20.93 29.68 .99905 384 
360.000 .53431 1.00044 .004558 3.0009 11959.1 14953.7 179.899 20.94 29.67 .99981 389 
370.000 .51955 1.00105 .004428 3.0878 12170.8 15250.4 180.712 20.96 29.67 1.00049 394 
380.000 .50560 1.00159 .004306 3.1744 12382.5 15547.0 181. 503 20.99 29.67 1.00110 400 
390.000 .49240 1.00208 .004191 3.2608 12594.3 15843~ 7 182.273 21.01 29.67 1.00164 405 
400.000 .47988 1.00251 .004081 3.3471 12806.4 16140.5 183.025 21.04 29.68 1.00213 410 
410.000 .46800 1.00290 .003978 3.4332 13018.6 16437.5 183.758 21.07 29.70 1.00258 415 
420.000 .45669 1.00325 .003879 3.5191 13231.1 16734.6 184.474 21.11 29.72 1.00297 420 
430.000 .44593 1.00356 .003786 3.6049 13443.9 17031.9 185.174 21.15 29.74 1.00333 425 
440.000 .43568 1.00384 .003697 3.6906 13657.0 17329.4 185.858 21.19 29.77 1.00365 430 
4~O.OOO .42.589 1.00409 .003612 3.7762 1387U.4 17627.3 186.~17 21.23 1.':1.80 1.003':14 43.5 
470.000 .40759 1.00452 .003454 3.9470 14298.5 18224.0 187.824 21.32 29.87 1.00444 444 
500.000 .38295 1.00501 .003241 4.2025 14944.1 19122.2 189.677 21.48 30.01 1.00503 457 
550.000 .34795 1.00554 .002940 4.6269 16030.6 20628.9 192.549 21.79 30.27 1.00568 479 
600.000 .31887 1.00583 .002690 5.0498 17132.5 22150.3 195.196 22.13 30.59 1.00606 499 
650.000 .29430 1.00597 .002480 5.4716 18251.4 23688.1 197.658 22.49 30.93 1.00627 518 
700.000 .27326 1.00601 .002301 5.8925 19388.1 25243.2 199.963 22.86 31.28 1.00637 536 
750.000 .25505 1.00599 .002145 6.3128 20542.9 26816.1 202.133 23.23 31.63 1.00639 554 
800.000 .23913 1.OOS93 .002010 6.7325 2171S.6 28406.6 204.186 23.59 31.98 1.00636 570 
850.000 .22508 1.00584 .001891 7.1517. 22905.6 30014.2 206.135 23.93 32.32 1.00630 587 
900.000 .21260 1.00573 .001785 7.5706 24112.4 31638.4 207.991 24.26 32.64 1.00622 602 
950.000 .20143 1.00562 .001690 7.9892 25335.1 33278.2 209.764 24.58 32.95 1.00612 618 

1000.000 .19138 1.00550 .001605 8.4074 26572.7 34932.9 211.462 24.87 33.24 1.00601 633 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK aPlaT aPlap E H S Cy Cp W 
MPa/K MPa-L/mol J/mo} J mol-1K- ' mls 

1.800000 MPa 

68.528 30.30884 .10423 2.185015 15.5958 5.2 64.6 74.555 36.29 59.13 .01006 952 
70.000 30.10193 .10274 2.127686 15.0888 92.5 152.3 75.816 36.30 59.47 .01278 939 
80.000 28.65365 .09444 1.767489 11.8369 692.9 755.7 83.883 35.55 61.27 .04921 853 
90.000 27.09844 .08877 1.448545 8.8965 1307.5 1373.9 91.162 33.45 62.36 .13324 769 

100.000 25.36692 .08534 1.158943 6.2435 1932.1 2003.0 97.776 30.04 63.47 .28321 686 
110.000 23.31722 .08440 .886001 3.8513 2570.8 264S.0 103.929 25.47 66.71 .50434 600 
119.208 20.78405 .08738 .628628 1.8226 3216.5 3303.2 109.643 20.75 80.58 .76416 502 

119.20S 2.73049 .66510 .034526 .3480 6252.5 6911.7 139.914 32.54 87.31 .76416 182 
120.000 2.65694 .67901 .032900 .3773 6300.5 6977.9 140.461 31.53 80.30 .77026 185 
130.000 2.11802 .78626 .022747 .6333 6732.8 7582.6 145.316 25.86 49.54 .82470 208 
140.000 1.83453 .84291 .018435 .8105 7049.5 8030.7 148.641 23.85 41.29 .86170 223 
150.000 1.64120 .87939 .015844 .9575 7325.5 8422.2 151.343 22.81 37.41 .88874 236 
160.000 1.49525 .90490 .014056 1.0878 7580.6 8784.4 153.681 22.21 35.20 .90918 248 
170.000 1.37873 .92365 .012718 1.2077 7823.4 9128.9 155.770 21.82 33.80 .92507 258 
180.000 1.28235 .93790 .011666 1.3205 8058.2 9461.8 157.674 21.56 32.84 .93768 267 
190.000 1.20063 .94902 .010808 1.4282 8287.5 9786.7 159.430 21.38 32.16 .94791 276 
200.000 1.13006 .95787 .010089 1.5321 8512.9 10105.7 161.066 21.26 31.66 .95623 285 
210.000 1.06826 .96502 .009474 1.6329 8735.3 10420.3 162.601 21.16 31.28 .96311 293 
220.000 1.01354 .97089 .008940 1.7315 8955.6 10731.5 164.049 21.09 30.98 .96886 301 
230.000 .96464 .97576 .008470 1.8282 9174.1 11040.1 165.420 21.04 30.74 .97370 308 
240.000 .92060 .97983 .008053 1.9233 9391.2 11346.4 166.724 21.00 30.55 .97782 316 
250.000 .88069 .98328 .007678 2.0172 9607.2 11651.1 167.968 20.97 30.39 .98134 323 
260.000 .84430 .98620 .007341 2.1100 9822.4 11954.3 169.157 20.94 30.26 .98437 329 
270.000 .81097 .98871 .007033 2.2019 10036.8 12256.3 170.297 20.93 30.15 .98699 336 
280.000 .78030 .99087 .006753 2.2930 10250.6 12557.4 171.392 20.91 30.06 .98927 343 
290.000 .75197 .99275 .006495 2.3835 10463.9 12857.6 172.445 20.91 29.98 .99126 349 
300.000 .72571 .99437 .006257 2.4733 10676.8 13157.1 173.461 20.90 29.92 .99300 355 
310.000 .70130 .99580 .006037 2.5627 10889.3 13456.0 174.441 20.90 29.87 .99454 361 
320.000 .67853 .99704 .005833 2.6516 11101.7 13754.4 175.388 20.90 29.82 .99589 367 
330.000 .65725 .99814 .005643 2.7401 11313.8 14052.5 176.306 20.91 29.79 .99709 373 
340.000 .63730 .99911 .005465 2.8282 11525.8 14350.2 177.194 20.92 29.76 .99816 379 
350.000 .61856 .99996 .005299 2.9160 11737.7 14647.7 178.057 20.93 29.74 .99910 384 
360.000 .60092 1.00072 .005143 3.0035 11949.6 14945.0 178.894 20.95 29.73 .99995 390 
370.000 .58429 1.00140 .004996 3.0908 12161.6 15242.2 179.709 20.97 29.72 1.00070 395 
380.000 .56857 1.00200 .004857 3.1778 12373.6 15539.4 180.501 20.99 29.72 1.00138 400 
390.000 .55370 1.00253 .004726 3.2646 12585.7 15836.6 181.273 21.02 29.72 1.00198 405 
400.000 .53960 1.00301 .004602 3.3512 12798.0 16133.8 182.025 21.04 29.73 1.00253 411 
41 0 Jloo _52621 1_00344- _004.485 3_4376 13010_4 164.31.1 182_76/J 21.08 29.74 1.00302 416 

420.000 .51349 1.00382 .004374 3.5239 13223.2 16728.6 183.476 21.11 29.76 1.00346 421 
430.000 .50138 1.00416 .004268 3.6100 13436.1 17026.3 184.177 21.15 29.78 1.00385 426 
440.000 .48983 1.00447 .004167 3.6960 13649.4 17324.2 184.862 21.19 29.80 1.00421 430 
450.000 .47881 1.00475 .004071 3.7818 13863.1 17622.4 185.532 21.23 29.83 1.00453 435 
470.000 .45823 1.00521 .003892 3.9531 14291.5 18219.7 186.831 21.33 29.90 1.00509 444 
500.000 .43050 1.00575 .003651 4.2093 14937.5 19118.6 188.685 21.49 30.03 1.00573 458 
550.000 .39114 1.00632 .003311 4.6346 16024.6 20626.5 191.559 21.79 30.29 1.00645 479 
600.000 .35844 1.00663 .003030 5.0583 17127.1 22148.9 194.208 22.13 30.60 1.00687 499 
650.000 .33082 1.00677 .002792 5.4808 18246.4 23687.4 196.671 22.49 30.94 1.00709 518 
700.000 .30718 1.00681 .002590 5.9023 19383.4 25243.2 198.976 22.86 31.29 1.00719 537 
750.000 .28671 1.00678 .002415 6.3231 20538.5 26816.7 201.147 23.23 31.65 1.00721 554 
800.000 .26881 1.00670 .002262 6.7432 21711.4 28407.6 203.201 23.59 31.99 1.00718 571 
850.000 .25302 1.00660 .002128 7.1629 22901.8 30015.7 205.151 23.93 32.33 1.00710 587 
900.000 .23900 1.00648 .002009 7.5821 24108.8 31640.3 207.008 24.26 32.65 1.00701 603 
950.000 .22645 1.00634 .001902 8.0009 25331.6 33280.5 208.781 24.58 32.96 1.00690 618 

1000.000 .21515 1.00620 .001806 8.4195 26569.4 34935.5 210.479 24.87 33.24 1.00677 633 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK S Cv Cp W 
J mol-1K-1 mls 

2.000000 MPa 

68.573 30.31538 .11571 2.186828 15.6376 5.8 71.7 74.563 36.29 59.11 .00923 953 
70.000 30.11516 .11411 2.131233 15.1461 90.3 156.7 75.784 36.30 59.44 .01163 941 
80.000 28.67051 .10487 1.771013 11.8955 690.1 759.8 83.847 35.55 61.21 .04475 855 
90.000 27.12084 .09855 1.452338 8.9584 1303.6 1377.3 91.118 33.46 62.27 .12111 771 

100.000 25.39878 .09471 1.163371 6.3108 1926.4 2005.2 97.719 30.05 63.29 .25732 688 
110.000 23.36864 .09358 .891788 3.9277 2561.8 2647.4 103.845 25.49 66.27 .45818 603 
120.000 20.62054 .09721 .614499 1.7493 3260.6 3357.6 110.029 20.36 81.28 .71548 499 
121.230 20.16682 .09839 .576750 1.4862 3360.0 3459.2 110.860 19.80 86.51 .75122 481 

121.230 3.10946 .63811 .040451 .3088 6203.8 6847.0 138.804 33.77 100.22 .75122 180 
130.000 2.45018 .75518 .027306 .5713 6647.0 7463.3 143.722 26.93 55.19 .80508 204 
140.000 2.08816 .82282 .021513 .7668 6990.7 7948.4 147.323 24.38 43.76 .84670 221 
150.000 1.85384 .86503 .018239 .9238 7279.9 8358.8 150.155 23.14 38.85 .87694 235 
160.000 1.68141 .89413 .016048 1.0609 7:;43.2 8732.7 L'2.:;69 22.42 36.16 .89967 247 
170.000 1.54586 .91533 .014443 1.1858 7791.5 9085.3 154.708 21.97 34.49 .91732 257 
180.000 1.43486 .93135 .013197 1.3024 8030.4 9424.2 156.645 21.67 33.37 .93130 267 
190.000 1.34141 .94380 .012191 1.4131 8262.7 9753.7 158.426 21.47 32.57 .94263 276 
200.000 1.26115 .95367 .011355 1.5194 8490.5 10076.4 160.082 21.32 31.99 .95184 285 
210.000 1.19114 .96164 .010644 1.6224 8714.9 10394.0 161.631 21.21 31.55 .95945 293 
220.000 1.12935 .96815 .010031 1.7227 8936.8 10707.7 163.091 21.13 31.21 .96580 301 
230.000 1.07426 .97355 .009493 1.8209 9156.6 11018.4 164.472 21.07 30.94 .97116 308 
240.000 1.02475 .97806 .009017 1.9174 9374.9 11326.6 165.784 21.03 30.72 .97571 316 
250.000 .97995 .98186 .008591 2.0125 9591.9 11632.9 167.034 20.99 30.54 .97959 323 
260.000 .93917 .98509 .008208 2.1063 9807.9 11937.5 168.229 20.96 30.39 .98293 330 
270.000 .90185 .98786 .007860 2.1992 10023.1 12240.8 169.373 iO.94 30.27 .98582 336 
280.000 .86755 .99024 .007542 2.2911 10237.6 12542.9 170.472 20.93 30.16 .98834 343 
290.000 .83590 .99230 .007251 2.3823 10451.5 12844~ 1 171.529 20.92 30.08 .99053 349 
300.000 .80658 .99408 .006984 2.4729 10664.9 13144.5 172.547 .20.91 30.01 .99245 355 
310.000 .77934 .99565 .006736 2.5629 10878.0 13444.3 173.530 20.91 29.95 .99414 361 
320.000 .75395 .99701 .006506 2.6524 11090.8 13743.5 174.480 20.91 29.90 .99563 367 
330.000 .73022 .99822 .006292 2.7414 11303.3 14042.2 175.400 20.92 29.85 .99695 373 
340.000 .70799 .99928 .006093 2.8301 11515.7 14340.6 176.290 20.93 29.82 .99812 379 
350.000 .68712 1.00021 .005906 2.9184 11728.0 14638.7 177.154 20.94 29.80 .99916 385 
360.000 .66748 1.00104 .005731 3.0063 11940.2 14936.5 177.994 20.95 29.78 1.00009 390 
370.000 .64896 1.00178 .005566 3.0940 12152.4 15234.3 178.809 20.97 29.77 1.00092 395 
380.000 .63147 1.00243 .005411 3.1814 12364.7 15531.9 179.603 20.99 29.76 1.00166 401 
390.000 .61492 1.00302 .005264 3.2686 12577.1 15829.5 180~376 21.02 29.76 1.00232 406 
400.000 .59924 1.00354 .005125 3.3556 12789.6 16127.2 181.130 21.05 29.77 1.00292 411 
410.000 .58435 1.00400 • ()(}4994 3.4423 13002.3 16424.9 181.865 21.08 29.78 1.00346 416 
420.000 .57020 1.00442 .004870 3.5289 13215.2 16722.8 182.583 21. II 29.79 1.00394 421 
430.000 .55674 1.00479 .004751 3.6153 13428.4 17020.8 183.284 21.15 29.81 1.00437 426 
440.000 .54390 1.00512 .004639 3.7015 13641.9 17319.0 183.969 21.19 29.84 1.00477 431 
450_000 _53166 1_00542 _004531 3_7876 13855.7 17617_5 184.640 21.23 29.86 1.00512 436 
470.000 .50878 1.00593 .004331 3.9594 14284.5 18215.5 185.940 21.33 29.93 1.00572 445 
500.000 .47798 1.00651 .004063 4.2163 14930.9 19115.2 187.796 21.49 30.06 1.00643 458 
550.000 .43426 1.00712 .003683 4.6425 16018.7 20624.2 190.672 21.79 30.31 1.00721 480 
600.000 .39794 1.00744 .003370 5.0670 17121.6 22147.5 193.323 22.13 30.62 1.00766 500 
650.000 .36728 1.00759 .003105 5.4901 18241.4 23686.8 195.787 22.49 30.96 1.00790 519 
700.000 .34103 1.00762 .002880 5.9122 19378.8 25243.3 198.094 22.86 31.30 1.00801 537 
750.000 .31831 1.00758 .002685 6.3335 20534.2 26817.3 200.265 23.23 31.66 1.00802 555 
800.000 .29845 1.00749 .002515 6.7540 21707.4 28408.8 202.320 23.59 32.00 1.00798 571 
850.000 .28092 1.00737 .002366 7.1741 22897.9 30017.3 204.270 23.93 32.34 1.00789 588 
900.000 .26535 1.00722 .002233 7.5936 24105.1 31642.2 206.127 24.26 32.66 1.00778 604 
950.000 .25143 1.00707 .002114 8.0128 25328.2 33282.8 207.901 24.58 32.96 1.00765 619 

1000.000 .23889 1.00691 .002008 8.4316 26566.1 34938.1 209.599 24.87 33.25 1.00752 634 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P Z aP/aT aP/ap E H S Cv Cp liP I w 
mol/L MPa/K MPa.L/mol J/mol J mol-1K-1 m/s 

2.200000 MPa 

68.617 30.32190 .12717 2.188636 15.6793 6.3 
88.2 

78.9 74.571 36.30 59.10 .00855 954 
70.000 30.12834 
80.000 28.68728 
90.000 27.14309 

.12546 2.134775 

.11529 1.774528 

.10831 1.456114 

.10405 1.167765 100.000 25.43030 
110.000 23.41907 
120.000 20.73183 
123.110 19.53872 

.10271 .897489 

123.110 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
8~0.OOO 

900.000 
950.000 

1000.000 

. 10636 .624049 

.11000 .527876 

3.51811 
2.82201 
2.35691 
2.07441 
1.87237 
1. 71611 
1.58950 
1.48371 
1.39332 
1.31482 
1.24574 
1.18431 
1.12922 
1.07945 
1.03420 
.99285 
.95488 
.91987 
.88746 

.61092 

.72125 

.80189 

.85035 

.88323 

.90697 

.92481 

.93861 

.94952 

.95830 

.96547 

.97139 

.97633 

.98050 

.98403 

.98705 

.98965 

.99189 

.99384 
.85737 .99553 
.82934 .99702 
.80316 .99833 
.77864 .99948 
.75562 1.00049 
.73397 1.00139 
.71357 1.00219 
.69430 1.00289 
.67607 1.00353 
.65880 1.00409 
.64241 1.00459 
.62684 1.00504 
.61202 1. 00544 
.59789 1.00580 
.58442 1.00612 
.55925 1.00666 
.52537 1.00728 
.47730 1.00793 
.43738 1.00827 
.40368 1.00841 
.37483 1.00844 
.34986 1.00838 
.32803 1.00827 
.30878, 1.00814 

.29167 1.00798 

.27637 1.00780 

.26259 1.00763 

.047017 

.032701 

.024905 

.020802 

.018146 

.016239 

.014780 

.013614 

.012652 

.011840 

.011142 

.010533 

.009995 

.009516 

.009085 

.008695 

.008340 

.008015 

.007716 

.007440 

.007184 

.006946 

.006724 

.006517 

.006322 

.006139 

.005967 

.005805 

.005651 

.005506 

.005368 

.005237 

.005112 

.004994 

.004772 

.004476 

.004057 

.003710 

.003419 

.003170 

.002956 

.002768 

.002604 

.002457 

.002327 

.002209 
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15.2033 
11.9540 
9.0200 
6.3777 
4.0035 
1. 8453 
1.1900 

687.2 
1299.7 
1920.8 
2552.9 
3241.8 
3499.6 

161.2 75.753 
763.9 83.810 

1380.7 91.074 
2007.4 97.662 
2646.8 103.762 
3347.9 109.868 
3612.2 112.029 

36.30 
35.56 
33.46 
30.06 
25.50 
20.36 
19.02 

59.41 
61.16 
62.18 
63.12 
65.85 
79.29 
94.52 

.01070 

.04111 

.11119 

.23615 

.42044 

.65677 

.73914 

.2692 

.5050 

.7218 

.8897 

6147.9 
6551.1 
6928.3 
7232.7 
7504.9 
7759.1 
8002.2 
8237.7 
8468.0 
8694.4 
8917.9 
9139.2 

6773.2 
7330.7 
7861.8 
8293.3 
8679.8 
9041.1 
9386.2 
9720.5 

137.706 
142.117 
146.060 
149.038 
151.534 
153.725 
155.698 
157.505 
159.180 
160.745 
162.216 
163.607 

35.08 116.77 .73914 
28.19 62.76 .78530 

1.0338 
1.1638 
1.2842 
1.3980 
1.5069 
1.6120 
1. 7141 
1.8138 
1.9117 
2.0079 

10047.0 
10367.7 
10684.0 
10996.8 

9358.6 11306.9 164.927 
9576.6 11614.7 166.184 

2.1028 9793.5 11920.8 167.384 
2.1966 10009.5 12225.3 168.533 
2.2895 10224.6 12528.6 169.636 
2.3815 10439.1 12830.8 170.697 
2.4727 10653.1 13132.1 171.718 
2.5634 10866.7 13432.7 172.704 
2.6534 11079.9 13732.6 173.656 
2.7430 11292.9 14032.1 174.577 
2.8322 11505.6 14331.1 175.470 
2.9209 11718.3 14629.8 176.336 
3.009411930.814928.2177.177 
3.0974 12143.3 15226.4 177.994 
3.1852 12355.9 15524.6 178.789 
3.2728 12568.5 15822.6 179.563 
3.3601 12781.3 16120.7 180.318 
3.4471 12994.2 16418.8 181.054 
3.5340 13207.4 16717.1 181.773 
3.6207 13420.8 17015.4 182.475 
3.7072 13634.4 17314.0 183.161 
3.7936 13848.4 17612.8 183.833 
3.9659 14277.5 18211.4 185.134 
4.2234 14924.4 19111.9 186.991 
4.6505 16012.8 20622.0 189.870 
5.0758 17116.2 22146.2 192.522 
5.4996 18236.4 23686.3 194.987 
5.9222 19374.2 25243.4 197.295 
6.3439 20529.8 26818.0 199.467 
6.7649 21703.3 28410.0 201.522 

24.96 
23.48 
22.65 
22.13 
21. 79 
21.55 
21.39 
21.27 
21.17 
21.11 
21.05 
21.01 
20.98 
20.96 
20.94 
20.93 
20.92 
20.92 
20.92 
20.92 
20.93 
20.94 
20.96 
20.98 
21.00 
21.02 
21.05 
21.08 
21.12 
21.15 
21.19 
21.24 
21.33 
21.49 
21. 79 
22.13 
22.49 
22.86 
23.23 
23.59 

7.18:53 22894.1 30018.9 203.473 23.93 

7.6052 24101.5 31644.2 205.331 24.26 
8.0247 25324.7 33285.2 207.105 24.58 
8.4438 26562.9 34940.8 208.803 24.87 

46.62 
40.43 
37.18 
35.21 
33.91 
33.00 
32.33 
31.83 
31.44 
31.14 
30.89 
30.69 
30.52 
30.39 
30.27 

.83177 

.86519 

.89023 

.90963 

.92499 

.93740 

.94750 

.95583 

.96279 

.96865 

.97363 

.97787 

.98153 

.98468 

.98743 
30.17 .98982 
30.09 .99191 
30.02 .99376 
29.97 .99538 
29.92 .99682 
29.88 .99809 
29.85 .99923 
29.83 1. 00024 
29.82 1.00114 
29.81 1.00195 
29.81 1.00267 
29.81 1.00332 
29.82 1.00390 
29.83 1. 00443 
29.85 1.00490 
29.87 1.00532 
29.90 1.00571 
29.96 1.00636 
30.08 1.00713 
30.33 1.00797 
30.64 1.00845 
3U.97 1.W~71 

31.32 1.00881 
31.67 1.00882 
32.01 1.00877 
32.35 1.00867 

32.67 1.00855 
32.97 1.00840 
33.25 1. 00825 

942 
856 
773 
691 
607 
506 
459 

178 
200 
219 
233 
246 
257 
267 
276 
285 
293 
301 
309 
316 
323 
330 
337 
343 
350 
356 
362 
368 
374 
379 
385 
391 
396 
401 
407 
412 
417 
422 
427 
431 
436 
445 
459 
480 
500 
~l~ 

538 
555 
572 
588 

604 
619 
634 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K 1 p Z aPlaT 
mol/L MPa/K 

68.662 30.32839 
70.000 30.14147 
80.000 28.70397 
90.000 27.16519 

.13861 2.190440 

.13681 2.138311 

.12570 1. 778033 

.11806 1.459874 

.11337 1.172127 

.11181 .903107 
• 11544 .633205 
.12239 .481169 

100.000 25.46150 
110.000 23.46857 
120.000 20.83754 
124.867 18.88808 

124.867 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 

250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
4:50.000 
470.000 
500.000 
550.000 
600.000 

650.000 
700.000 
750.000 
800_000 

850.000 
900.000 
950.000 

1000.000 

3.96462 
3.24885 
2.64329 
2.30370 
2.06842 
1.88961 
1.74635 
1.62754 
1.52660 
1.43929 
1.36271 
1.29478 

.58308 

.68344 

.78001 

.83533 

.87220 

.89857 

.91827 

.93345 

.94541 

.9550] 

.96283 

.96928 
1.23399 .97466 

1.17916 .97918 
1.12938 .98301 
1.08395 .98629 
1. 04227 .98910 
1.00386 .99152 
.96835 .99363 
.93538 .99546 
.90470 .99706 
.87605 .99847 
.84923 .99971 
.82406 1.00080 
.80040 1.00177 
.77810 1. 00262 
.75705 1.00338 
.73714 1.00406 
.71828 1.00466 
.70039 1.00520 
.68339 1.00568 
.66721 1.00610 
.65180 1. 00649 
.63710 1.00683 

.60964 1. 00741 

.57269 1.00806 

.52027 1.00875 

.47675 1.00910 

.44001 1.00925 

.40858 1.00926 

.38136 1.00919 
_35757 L00907 

.33659 1.00891 

.31795 1.00873 

.30127 1.00854 

.28626 1.00834 

.054363 

.039250 

.028658 

.023548 

.020356 

.018112 

.016418 

.015078 

.013981 

.013061 

.012274 

.011590 

.010988 

.010452 

.009973 

.009539 

.009145 

.008785 

.008454 

.008149 

.007866 

.007604 

.007359 

.007131 

.006917 

.006715 

.006526 

.006348 

.006179 

.006019 

.005868 

.005724 

.005587 

.00:54:57 

.005215 

.004890 

.004431 

.004051 

.003733 

.003461 

.003226 

.003022 

.002842 

.002682 

.002539 

.0024]1 

aPlap E H S Cv Cp 

MPa·L/mol J/mo] J mo1- IK- 1 

2.400000 MPa 

15.7210 
15.2605 
12.0124 
9.0815 
6.4443 
4.0786 
1.9390 
.9285 

6.9 
86.0 

684.4 
1295.8 
1915.3 
2544.2 
3223.9 
3637.8 

86.1 
165.7 
768.0 

1384.2 
2009.6 

74.580 
75.723 
83.774 
91.031 
97.606 

2646.5 103.681 
3339.1 109.714 
3764.8 113.176 

36.30 59.08 
36.30 59.39 
35.56 61.12 
33.47 62.09 
30.07 62.96 
25.51 65.45 
20.37 77.51 
18.45 105.73 

liP 

.00799 

.00992 

.03808 

.10293 

.21853 

.38902 

.60788 

.72778 

W 
m/s 

955 
944 
858 
775 
694 
611 
513 
435 

.2291 

.4329 

.6752 

.8550 

6083.7 6689.1 136.595 36.49 138.96 .72778 176 
6441.5 7180.2 140.450 29.71 73.54 .76529 195 
6862.1 7770.1144.832 25.59 49.96 .81685 . 216 

.85349 232 

.88085 245 

.90201 256 

.91873 266 

.93224 276 

.94321 285 

.95227 293 

.95982 301 

.96619 309 

1.0065 
1.1417 
1.2661 
1.3831 
1.4945 
1.6017 
1.7056 
1.8070 

7183.7 8225.5147.976 23.84 42.17 
7465.6 8625.9 150.562 22.88 38.27 
7726.1 8996.2 152.808 22.29 35.97 
7973.6 9347.9 154.818 21.90 34.47 
8212.5 9687.1 156.652 21.64 33.43 
8445.4 10017.5 158.347 21.45 32.68 
8673.8 10341.3 159.927. 21.32 32.12 
8899.0 10660.2 161.411 21.22 31.68 
9121.6 10975.2 162.811 21.14 31.34 

1.9062 9342.3 11287.2 164.139 

2.0036 9561.3 11596.7 165.402 
2.0996 9779.1 11904.2 166.608 
2.1943 9995.8 12210.0 167.762 
2.2880 10211.7 12514.3 168.869 
2.3808 10426.8 12817.6 169.933 
2.4727 10641.3 13119.8 170.958 
2.5640 10855.4 13421.2 171.946 
2.6547 11069.1 13721.9 172.901 
2.7448 11282.5 14022.1 173.825 
2.8345 11495.6 14321.7 174.719 
2.9237 11708.6 14621.0 175.587 
3.0126 11921.5 14920.0 176.429 
3.1010 12134.3 15218.7 177.248 
3.1892 12347.1 15517.3 178.044 
3.2771 12560.0 15815.9 178.819 
3.3648 12773.0 16114.3 179.575 
3.4522 12986.2 16412.9 180.312 
3.5393 13199.6 16711.5 181.032 
3.6263 13413.1 17010.2 181.735 
3.7131 13627.0 17309.1 182.422 
3.7997 13841.2 176UH.3 l1:S3.U!:I4 

3.9725 14270.6 18207.4 184.397 
4.2306 14917.9 19108.7 186.256 
4.6587 16006.9 20619.9 189.136 
5.0B47 17110.9 2214;;.0 191.790 

5.5091 18231.4 23685.8 194.256 
5.9323 19369.6 25243.6 196.565 
6.3545 20525.6 26818.7 198.738 
6.7759 21699.3 28411.2 200.794 

7.1967 22890.3 30020.6 202.745 
7.6169 24097.9 31646.3 204.603 
8.0367 25321.3 33287.6 206.378 
8.4561 26559.6 34943.5 208.077 

21.08 

21.04 
21.00 
20.98 
20.96 
20.94 
20.93 
20.93 
20.93 
20.93 
20.94 
20.95 
20.96 
20.98 
21.00 
21.03 
21.05 
21.08 
21.12 
21.15 
21.19 
21.24 
21.33 
21.49 
21. 79 
22.13 

22.49 
22.86 
23.23 
23.59 
23.94 
24.27 
24.58 
24.87 

31.06 .~71:;lS 

30.84 .97619 
30.66 .98015 
30.50 .98357 
30.38 .98654 
30.27 .98913 
30.18 .99140 
30.10 .99339 
30.04 .99515 
29.99 .99671 
29.95 .99809 
29.91 .99931 
29.89 1.00040 
29.87 1.00138 
29.86 1.00225 
29.85 1.00303 
29.85 1.00373 
29.86 1.00436 
29.87 1. 00492 
29.88 1.00543 
29.90 1.00589 
29.93 1.00630 
29.99 1.00701 
30.10 1.00782 
30.35 1.00872 
30.6' 1.00924 
30.98 1.00951 
31.33 1.00962 
31. 68 1. 00962 
32.02 1.00956 

32.35 1.00945 
32.67 1.00931 
32.97 1.00915 
33.26 1.00898 

.:Ho 
323 
330 
337 
344 
350 
356 
362 
368 
374 
380 
386 
391 
397 
402 
407 
412 
417 
422 
427 
432 
437 
446 
459 
481 
'01 
520 
538 
556 
573 
589 
605 
620 
635 

887 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P 
mol/L 

68.707 30.33487 
70.000 30.15455 
80.000 28.72058 
90.000 27.18713 

100.000 25.49238 
110.000 23.51716 

Z aPlaT 
MPa/K 

.15004 2.192238 

.14814 2.141843 

.13610 1.781530 

.12780 1.463617 

.12267 1. 176456 

.12088 .908647 

aPlap I E H S Cv 
MPa·L/mol l/mol J mol-1K-1 

2.600000 MPa 

15.7627 
15.3177 
12.0707 
9.1429 
6.5107 
4.1531 

7.5 
83.9 

681.6 
1292.0 
1909.9 
2535.6 

93.2 74.588 
170.1 75.692 
772.1 83.739 

1387.6 90.987 
2011.8 97.550 
2646.2 103.601 

36.30 
36.30 
35.57 
33.48 
30.08 
25.52 

Cp 

59.06 
59.36 
61.07 
62.01 
62.79 
65.06 

liP 

.00752 

.00926 

.03552 

.09595 

.20363 

.36245 

W 
m/s 

956 
945 
860 
777 
696 
614 

120.000 20.93831 .12446 .642011 2.0307 3206.8 3331.0 109.567 20.37 75.93 .56653 519 
126.518 18.19935 .13581 .435822 .6974 3777.6 3920.4 114.328 18.17 122.21 .71703 409 

126.518 4.46155 .55398 .062705 
130.000 3.75863 .63998 .047527 
140.000 2.95053 .75702 .032833 
150.000 2.54259 .81992 .026495 
160.000 

170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 

420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 
900.000 
950.000 

1000.000 

2.26989 

2.06652 
1.90545 
1. 77293 
1.66098 
1.56455 
1.48025 
1.40567 
1.33906 
1.27908 

.86102 

.89012 

.91173 

.92831 

.94133 

.95176 

.96024 

.96722 

.97303 

.97791 
1.22471 .98204 
1.17514 .98556 
1. 12970 .98859 
1.08788 .99119 
1.04923 .99345 
1.01337 .99542 
.98001 .99714 
.94888 .99864 
.91976 .99997 
.89244 1.00113 
.86675 1.00217 
.84256 1.00308 
.81972 1.00389 
.79813 1.00461 
.77768 1.00525 
.75828 1.00583 

.73985 1.00634 

.72232 1.00679 

.70562 1. 00720 

.68969 1.00756 

.65994 1.00817 

.61992 1.00886 

.56316 1.00958 

.51605 1.00994 

.47628 1.01008 

.44226 1.01009 

.41281 1.01000 

.38707 1.00986 

.36436 1.00969 

.34419 1.00949 

.32614 1.00928 

.30990 1.00906 
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.022685 

.020063 

.018111 

.016583 

.015342 

.014307 

.013426 

.012663 

.011994 

.011401 

.010871 

.010392 

.009958 

.009562 

.009198 

.008864 

.008554 

.008266 

.007999 

.007749 

.007514 

.007295 

.007088 

.006893 

.006709 

.006535 

.006370 

.006213 

.006064 

.005922 

.005658 

.005304 

.004805 

.004393 

.004047 

.003752 

.003497 

.003275 

.003080 

.002907 

.002752 

.002613 

.1885 6009.3 6592.1 135.445 38.06 170.67 .71703 173 

.3529 6311.6 7003.4 138.649 31.65 90.54 .74492 189 

.6270 6791.5 7672.6 143.624 26.27 53.91 .80191 214 

.8196 7132.9 8155.4 146.958 24.21 44.08 .84183 230 

.9789 

1.1195 
1.2480 
1.3682 
1.4822 
1.5916 
1.6973 
1.8002 
L900R 
1.9994 

7425.3 8'70.7 149.640 
7692.5 8950.6 151.944 
7944.7 9309.2 153.994 
8187.0 9653.5 155.855 
8422.5 9987.9 157.571 
8653.1 10314.9 159.167 
8880.0 10636.5 160.663 
9104.1 10953.7 162.073 
9326.011167.6163.409 
9546.0 11578.8 164.679 

2.0965 9764.7 11887.7 165.891 
2.1922 9982.2 12194.7 167.050 
2.2867 10198.8 12500.2 168.161 
2.3802 10414.5 12804.5 169.228 
2.4729 10629.6 13107.6 170.256 
2.5648 10844.2 13409.9 171.247 
2.6561 11058.3 13711.3 172.204 
2.7468 11272.1 14012.2 173.130 
2.8369 11485.6 14312.5 174.026 
2.9266 11699.0 14612.3 174.896 
3.0159 11912.2 14911.9 175.739 
3.1048 12125.3 15211.1 176.559 
3.1934 12338.4 15510.2 177.357 
3.2816 12551.6 15809.2 178.134 
3.3696 12764.8 16108.1 178.890 
3.4573 12978.2 16407.0 179.628 
3.5448 13191.8 16706.0 180.349 
3.6321 13405.6 17005.1 181.053 
3.7191 13619.6 17304.3 181.741 
3.8060 13834.0 17603.8 182.414 
3.9792 14263.8 18203.5 183.717 
4.2380 14911.5 19105.6 185.578 
4.6670 16001.1 20617.9 188.461 
5.0937 17105.6 22143.9 191.116 
5.5188 18226.5 23685.5 193.584 
5.9425 19365.0 25243.9 195.893 
6.3652 20521.3 26819.6 198.067 
6.7870 21695.3 28412.5 200.123 
7.2081 22886.5 30022.3 202.075 
7.6287 24094.4 31648.4 203.934 
8.0487 25317.9 33290.0 205.709 
8.4684 26556.4 34946.3 207.408 

23.12 

22.45 
22.02 
21. 73 
21.52 
21.37 
21.26 
21.18 
2111 

21.06 
21.02 
20.99 
20.97 
20.95 
20.94 
20.94 
20.93 
20.94 
20.94 
20.95 
20.97 
20.98 
21.00 
21.03 
21.06 
21.09 
21.12 
21.16 
21.20 
21.24 
21.33 
21.49 
21.79 
22.13 
22.49 
22.86 
23.23 
23.59 
23.94 
24.27 
24.58 
24.87 

39.44 

36.77 
35.05 
33.88 
33.04 
32.41 
31.92 
31.54 
31.1d. 

30.99 

.871'4 

.89445 

.91253 

.92712 

.93897 

.94874 

.95690 

.96376 
. 969~7 

.97454 
30.79 .97880 
30.62 .98248 
30.48 .98568 
30.37 .98847 
30.27 .99091 
30.18 .99305 
30.11 .99494 
30.05 .99661 
30.01 .99809 
29.97 .99941 
29.94 1.00058 
29.92 1.00163 
29.90 1. 00256 
29.89 1.00340 
29.89 1.00415 
29.89 1. 00482 

29.90 1. 00543 
29.92 1. 00597 
29.93 1.00646 
29.96 1. 00690 
30.02 1.00765 
30.13 1.00853 
30.37 1.00948 
30.67 1.01003 
31.00 1.01031 
31.34 1.01042 
31.69 1.01042 
32.03 1.01034 
32.36 1.01022 
32.68 1.01006 
32.98 1.00989 
33.27 1.00970 

244 

255 
266 
275 
284 
293 
301 
309 
~16 

324 
331 
337 
344 
350 
357 
363 
369 
375 
380 
386 
392 
397 
402 
408 
413 
418 

423 
428 
433 
437 
447 
460 
481 
501 
521 
539 
556 
573 
589 
605 
620 
635 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K I P 

I 
z aPlaT ,PI,p I E H I s Cv Cp I flP I:, mol/L MPa/K MPa·L/mol J/mol J mol-1K- 1 

2.800000 MPa 

68.752 30.34133 .16144 2.194032 15.8044 8.1 100.4 74.596 36.30 59.04 .00711 958 
70.000 30.16758 .15947 2.145369 15.3748 81.8 174.6 75.661 36.30 59.33 .00870 947 
80.000 28.73711 .14648 1.785018 12.1289 678.8 776.2 83.703 35.57 61.02 .03333 861 
90.000 27.20894 .13752 1.467345 9.2041 1288.2 1391.1 90.944 33.49 61.92 .08998 779 

100.000 25.52294 .13194 1.180754 6.5768 1904.4 2014.1 97.495 30.09 62.63 .19088 699 
110.000 23.56489 .12992 .914111 4.2271 2527.2 2646.1 103.523 25.54 64.69 .33970 618 
120.000 21.03468 .13342 .650504 2.1206 3190.4 3323.5 109.425 20.38 74.50 .53111 526 
128.076 17.44881 .15069 .390917 .4939 3922.8 4083.2 115.519 18.34 148.49 .70680 377 

128.076 5.02972 .52277 .072401 .1472 5921.2 6477.9 134.216 39.90 220.24 .70680 170 
130.000 4.41261 .58706 .058807 .2607 6147.4 6781.9 136.566 34.36 122.92 .72400 182 
140.000 3.28285 .73273 .037507 .5770 6715.5 7568.5 142.420 27.00 58.68 .78695 211 
150.000 2.79212 .80408 .029661 .7836 7079.9 8082.8 145.973 24.60 46.20 .8JOn nq 
160.000 2.47716 .84967 .025140 .9511 7383.9 8514.2 148.759 23.36 40.69 .86227 243 
170.000 2.24696 .88161 .022096 1.0972 7658.3 8904.4 151.126 22.62 37.60 .88694 255 
180.000 2.06687 .90518 .019863 1.2299 7915.3 9270.0 153.217 22.14 35.66 .90638 265 
190.000 1.91991 .92318 .018132 1.3533 8161.3 9619.7 155.107 21.82 34.34 .92205 275 
200.000 1.79647 .93728 .016737 1.4700 8399.5 9958.1 156.843 21.59 33.40 .93477 284 
210.000 1.69061 .94855 .015580 1.5815 8632.3 10288.5 158.455 21.43 32.70 .94527 293 
220.000 1.59837 .95768 .014600 1.6892 8861.0 10612.7 159.964 21.30 32.17 .95401 301 
230.000 1.51698 .96520 .013755 1. 7936 9086.5 10932.3 161.384 21.21 31.75 .96136 309 
240.000 1.44443 .97144 .013016 1.8956 9309.6 11248.1 162.728 21.14 31.42 .96760 317 
250.000 1.37921 .97668 .012362 1.9954 9530.7 11560.9 164.005 21.08 31.15 .97291 324 
260.000 1.32018 .98111 .011779 2.0935 9750.3 11871.2 165.223 21.04 30.93 .97748 331 
270.000 1.26641 .98488 .011254 2.1902 9968.6 12179.6 166.386 21.01 30.75 .98143 338 
280.000 1.21719 .98811 .010779 2.2856 10185.9 12486.2 167.502 20.98 30.59 .98485 344 
290.000 1.17191 .99090 .010346 2.3799 10402.2 12791.5 168.573 20.97 30.46 .98783 351 
300.000 1.13010 .99331 .009949 2.4732 10617.9 13095.6 169.604 20.95 30.35 .99044 357 
310.000 1.09134 .99541 .009584 2.5658 10833.0 13398.6 170.597 20.95 30.26 .99273 363 
320.000 1.05529 .99724 .009246 2.6577 11047.6 13700.9 171.557 20.94 30.19 .99475 369 
330.000 1.02167 .99884 .008933 2.7489 11261.8 14002.4 172.485 20.94 30.12 .99654 375 
340.000 .99022 1.00025 .008642 2.8396 11475.7 14303.3 173.383 20.95 30.07 .99812 381 
350.000 .96074 1.00150 .008370 2.9297 11689.4 14603.8 174.254 20.96 30.03 .99952 387 
360.000 .93303 1.00259 .008115 3.0194 11902.9 14903.9 175.099 20.97 29.99 1.00077 392 
370.000 .90693 1.00356 .007877 3.1087 12116.3 15203.7 175.921 20.99 29.97 1.00189 398 
380.000 .88231 1.00442 .007652 3.1977 12329.7 15503.2 176.720 21.01 29.95 1.00289 403 
390.000 .85903 1.00519 .007441 3.2863 12543.2 15802.6 177.497 21.03 29.94 1.00378 408 
400.000 .83699 1.00587 .007241 3.3746 12756.6 16102.0 178.255 21.06 29.93 1.00458 413 
410.000 .81609 1.00647 .007052 3.4626 12970.3 16401.3 178.994 21.09 29.93 1.00529 418 
420.000 .79623 1.00701 .006873 3.5504 13184.0 16700.6 179.716 21.12 29.94 1.00594 423 
430.000 .77734 1.00749 .006704 3.6379 13398.0 17000.1 180.420 21.16 29.95 1.00652 428 
440.000 .75935 1.00792 .006542 3.7253 13612.3 17299.6 181.109 21.20 29.97 1.00704 433 
450.000 .74220 1.00830 .006389 3.8124 13826.8 17599.4 181.783 21.24 29.99 1.00751 438 
470.000 .71016 1.00895 .006103 3.9861 14256.9 18199.7 183.088 21.33 30.04 1.00831 447 
500.000 .66707 1.00967 .005720 4.2455 14905.1 19102.5 184.950 21.49 30.15 1.00924 461 
550.000 .60598 1.01042 .005181 4.6754 15995.3 20615.9 187.835 21.79 30.39 1.01025 482 
600.000 .55528 1.01079 .004736 5.1028 17100.3 22142.8 190.491 22.13 30.69 1.01082 502 
650.000 .51249 1.01093 .004362 5.5285 18221.7 23685.2 192.960 22.49 31.01 1.01111 521 
700.000 .47589 1.01092 .004044 5.9528 19360.5 25244.2 195.271 22.86 31.35 1.01122 539 
750.000 .44421 1.01082 .003769 6.3759 20517.1 26820.4 197.446 23.23 31.70 1.01121 557 
800.000 .41651 1.01066 .003529 6.7981 21691.3 28413.8 199.502 23.59 32.04 1.01113 574 
850.000 .39209 1.01047 .003319 7.2196 22882.8 30024.1 201.455 23.94 32.37 1.01099 590 
900.000 .37038 1.01025 .003132 7.6405 24090.8 31650.6 203.314 24.27 32.69 1.01082 606 
950.000 .35097 1.01002 .002965 8.0608 25314.6 33292.5 205.089 24.58 32.99 1.01063 621 

1000.000 .33350 1.00978 .002815 8.4808 26553.2 34949.1 206.789 24.87 33.27 1.01042 636 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S C/I Cp liP W 
J/mol J mol-1K-1 mls 

3.000000 MPa 

68.796 30.34777 .17282 2.195821 15.8460 8.7 107.6 74.604 36.30 59.03 .00676 959 
70.000 30.18057 .17079 2.148890 15.4319 79.7 179.1 75.630 36.30 59.30 .00821 948 
80.000 28.75356 .15686 1.788497 12.1870 676.0 780.3 83.667 35.57 60.97 .03144 863 
90.000 27.23059 .14723 1.471057 9.2651 1284.4 1394.6 90.901 33.49 61.84 .08481 781 

100.000 25.55320 .14120 L 185021 6.6426 1899.1 2016.5 97.440 30.10 62.48 .17984 701 
110.000 23.61180 .13892 .919502 4.3005 2519.0 2646.0 103.446 25.55 64.34 .32001 621 
120.000 21.12708 .14232 .658714 2.2087 3174.7 3316.7 109.289 20.38 73.20 .50044 532 
129.548 16.59396 .16784 .345155 .3165 4079.4 4260.2 116.802 19.27 196.36 .69698 339 

129.548 5.70809 .48793 .084119 .1051 5812.6 6338.2 132.842 42.23 309.80 .69698 165 
130.000 5.41453 .51260 .077451 .1434 5902.0 6456.0 133.742 39.41 224.92 .70204 170 
140.000 3.64597 .70688 .042785 .5250 6633.4 7456.2 141.205 27.81 64.53 .77194 208 
150.000 3.05350 .78776 .033069 .7469 7024.8 8007.3 145.013 25.01 48.56 .81865 227 
160.000 2.69062 .83813 .027728 .9229 7341.5 8456.4 147.914 23.61 42.03 .85306 242 
170.000 2.43112 .87303 .024215 1.0749 7623.4 8857.4 150.346 22.79 38.48 .87948 254 
180.000 2.23069 .89861 .021674 1.2118 7885.6 9230.5 152.479 22.27 36.29 .90029 265 
190.000 2.06851 .91807 .019724 1.3385 8135.3 9585.6 154.399 21.91 34.82 .91703 275 
200.000 1.93310 .93326 .018164 1.4578 8376.4 9928.3 156.157 21.66 33.78 .93062 284 
210.000 1.81747 .94536 .016879 1.5716 8611.4 10262.0 157.786 21.48 33.01 .94183 293 
220.000 1.71706 .95516 .015794 1.6811 8841.8 10589.0 159.307 21.35 32.42 .95116 301 
230.000 1.62868 .96321 .014863 1. 7872 9068.9 10910.8 160.738 21.25 31.96 .9~901 309 
240.000 1.55008 .96989 .014051 1.8905 9293.2 11228.6 162.090 21.17 :31.60 .96565 .317 
250.000 1.47954 .97548 .013336 1.9915 9515.4 11543.1 163.374 21.11 31.31 .97132 324 
260.000 1.41578 .98021 .012698 2.0907 9735.9 11854.9 164.597 21.06 31.07 .97619 331 
270.000 1.35777 .98423 .012126 2.1883 9955.0 12164.5 165.766 21.03 30.87 .98039 338 
280.000 1.30471 .98767 .011608 2.2846 10173.0 12472.3 166.885 21.00 30_70 .98404 345 
290.000 1.25596 .99063 .011136 2.3796 10390.0 12778.6 167.960 20.98 30.56 .98721 351 
300.000 1.21096 .99320 .010705 2.4737 10606.2 13083.6 168.994 20.96 30.44 .98999 358 
310.000 1.16927 .99543 .010309 2.5669 10821.8 13387.5 169.990 20.96 30.34 .99243 364 
320.000 1.13052 .99737 .009943 2.6594 11036.9 13690.5 170.952 20.95 30.26 .99458 370 
330.000 1.09440 .99907 .009604 2.7512 11251.5 13992.7 171.882 20.95 30.19 .99648 376 
340.000 1.06062 1.00057 .009288 2.8423 11465.8 14294.3 172.783 20.96 30.13 .99816 381 
350.000 1.02897 1.00188 .008994 2.9329 11679.8 14595.4 173.655 20.96 30.08 .99965 387 
360.000 .99923 1.00304 .008719 3.0231 11893.7 14896.0 174.502 20.98 30.04 1.00098 393 
370.000 .97123 1.00407 .008462 3.1128 12107.4 15196.3 175.325 20.99 30.01 1.00211 398 
380.000 .94481 1.00498 .008219 3.2021 12321.1 15496.3 116.125 21.01 29.99 1.00322 403 
390.000 .91985 1.00578 .007991 3.2911 12534.8 15796.2 176.904 21.04 29.98 1.00411 409 
400.000 .89621 1.00650 .007776 3.3797 12748.5 16095.9 177.663 21.06 29.97 1.00502 414 
410.000 .87380 1.00714- .007'572 3.4681 12962.3 1639:5.6 178.403 21.09 29.97 1.00':;78 419 
420.000 .85252 1.00771 .007379 3.5561 13176.3 16695.3 179.125 21.13 29.97 1.00646 424 
430.000 .83227 1.00821 .007196 3.6440 13390.5 16995.1 179.831 21.16 29.98 1.00708 429 
440.000 .81299 1.00866 .007022 3.7315 13605.0 17295.0 180.520 21.20 30.00 1.00763 434 
450.000 .79461 1.00906 .006857 3.8189 13819.7 17595.1 181.194 21.24 30.02 1.00812 438 

470.000 .76029 1.00974 .006549 3.9931 14250.1 18196.0 182.501 21.34 30.07 1.00897 448 
500.000 .71414 1.01049 .006138 4.2531 14898.7 19099.6 184.365 21.49 30.18 1.00995 461 
550.000 .64872 1.01127 .005557 4.6839 15989.6 20614.1 187.251 21.80 30.41 1.01102 483 
600.000 .59444 1.01165 .005079 5.1121 17095.0 22141.8 189.910 22.13 30.70 1.01162 503 
650.000 .54864 1.01178 .004677 5.5383 18216.8 23684.9 192.380 22.49 31.02 1.01192 522 
700.000 .50946 1.01176 .004335 5.9631 19356.0 25244.6 194.691 22.86 31.36 1.01203 540 
750.000 .47555 1.01165 .004040 6.3867 20512.8 26821.3 196.867 23.23 31.71 1.01201 557 
800.000 .44591 1.01147 .003783 6.8093 21687.4 28415.2 198.924 23.59 32.05 1.01191 574 
850.000 .41977 1.01125 .003557 7.2312 22879.1 30025.9 200.877 23.94 32.38 1.01176 590 
900.000 .39654 1.01101 .003357 7.6524 24087.3 31652.7 202.737 24.27 32.69 l.01157 606 
950.000 .37576 1.01076 .003178 8.0730 25311.2 33295.0 204.512 24.58 32.99 1.01137 622 

1000.000 .35706 1.01051 .003017 8.4932 26550.0 34951.9 206.212 24.87 33.28 1.01114 636 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P Z aP/aT aP/ap E H S Cv Cp liP W 
mollL MPa/K MPa·L/mol J/mol J mol-'K-' m/s 

3.200000 MPa 

68.841 30.35419 .18418 2.197605 15.8877 9.3 114.8 74.612 36.30 59.01 .00646 960 
70.000 30.19350 .18210 2.152406 15.4890 77.6 183.6 75.600 36.30 59.27 .00778 950 
80.000 28.76993 .16722 1.791967 12.2451 673.2 784.4 83.632 35.58 60.92 .02978 865 
90.000 27.25211 .15692 1.474753 9.3260 1280.6 1398.1 90.858 33.50 61.76 .08029 783 

100.000 25.58316 .15044 1. 189258 6.7081 1893.8 2018.9 97.385 30.11 62.32 .17019 704 
110.000 23.65792 .14789 .924824 4.3733 2510.9 2646.1 103.369 25.56 64.00 .30280 625 
120.000 21.21589 .15117 .666668 2.2954 3159.6 3310.4 109.158 20.39 72.01 .47362 537 
130.000 16.71702 .17710 .352667 .3736 4066.6 4258.0 116.678 19.41 174.25 .67064 346 
130.943 15.53831 .18916 .296045 .1649 4260.3 4466.3 118.288 21.93 310.16 .68748 288 

130.943 6.58671 .44623 .099379 .0625 5667.9 6153.8 131.176 45.60 522.75 .68748 159 
140.000 4.04788 .67914 .048809 .4709 6543.6 7334.2 139.960 28.70 71.93 .75684 205 
150.000 3.32818 .77093 .036746 .7096 6967.3 7928.8 144.071 25.43 51.20 .80710 225 
160.000 2.91072 .82640 .030460 .8945 7297.9 8397.3 147.097 23.87 43.46 .84390 241 

170.000 2.61917 .86437 .026423 1.0524 7588.0 8809.7 149.599 22.97 39.41 .87208 253 
180.000 2.39699 .89202 .023546 1.1936 7855.5 9190.6 151.777 22.39 36.94 .89424 265 
190.000 2.21876 .91296 .021361 1.3237 8109.0 9551.3 153.727 22.00 35.31 .91206 275 
200.000 2.070&6 .92925 .019626 1.4457 &353.1 9S911.3 155.50S 21.73 34.16 .926'\'. '.R4 
210.000 1.94513 .94221 .018204 1.5617 8590.3 10235.5 157.153 21.54 33.31 .93843 293 
220.000 1.83631 .95268 .017010 1.6731 8822.6 10565.3 158.687 21.39 32.67 .94835 302 
230.000 1.74079 .96126 .015989 1. 7808 9051.2 10889.4 160.128 21.28 32.18 .95668 310 
240.000 1.65601 .96837 .015102 1.8855 9276.8 11209.2 161.489 21.20 31.78 .96374 317 
250.000 1.58006 .97432 .014321 1.9878 9500.1 11525.3 162.780 21.13 31.46 .96976 325 
260.000 1.51150 .97934 .013627 2.0880 9721.5 11838.6 164.009 21.08 31.20 .97493 332 
270.000 1.44920 .98361 .013006 2.1866 9941.5 12149.6 165.182 21.04 30.99 .97939 339 
280.000 1.39228 .98726 .012444 2.2837 10160.1 12458.5 166.306 21.01 30.81 .98325 345 
290.000 1.34000 .99040 .011934 2.3796 10377.8 12765.8 167.384 20.99 30.66 .98662 352 
300.000 1.29179 .99311 .011468 2.4744 10594.6 13071.8 168.421 20.97 30.53 .98957 358 
310.000 1.24716 .99547 .011039 2.5682 10810.7 13376.5 169.421 20.96 30.42 .99215 364 
320.000 1.20570 .99753 .010644 2.6612 11026.2 13680.2 170.385 20.96 30.33 .99443 370 
330.000 1.16706 .99932 .010279 2.7535 11241.2 13983.2 171.317 20.96 30.25 .99644 376 
340.000 1.13095 1.00090 .009939 2.8452 11455.9 14285.4 172.219 20.96 30.19 .99822 382 
350.000 1.09712 1.00229 .009622 2.9363 11670.3 14587.0 173.094 20.97 30.14 .99980 388 
360.000 1.06534 1.00351 .009327 3.0269 11884.5 14888.2 173.942 20.98 30.10 1.00120 393 
370.000 1.03543 1.00459 .009049 3.1170 12098.5 15189.0 174.766 21.00 30.06 1.00246 399 
380.000 LOO723 1.00555 .008789 3.2067 12312.5 15489.5 175.568 21.02 30.04 1.00358 404-
390.000 .98057 1.00640 .008544 3.2960 12526.4 15789.8 176.348 21.04 30.02 1.00458 409 
400.000 .95534 1.00715 .008312 3.3850 12740.4 16090.0 177.108 21.07 30.01 1.00547 414 
410.000 .93142 1.00782 .008094 3.4736 12954.5 16390.1 177.849 21.10 30.01 1.00628 420 
420.000 .90871 1.00841 .007887 3.5620 13168.7 16690.2 178.572 21.13 30.01 1.00700 425 
430.000 .88711 1.00894 .007690 3.6501 13383.1 16990.3 179.278 21.16 30.02 1.00764 429 
440.000 .86655 1.00942 .007504 3.7379 13597.7 17290.5 179.968 21.20 30.03 1.00823 434 
450.000 .84694 1.00983 .007327 3.8256 13812.6 17590.9 180.643 21.25 30.05 1.00875 439 
470.000 .81033 1.01054 .006997 4.0002 14243.4 18192.4 181.951 21.34 30.10 1.00964 448 
500.000 .76112 1.01133 .006556 4.2609 14892.4 19096.7 183.816 21.49 30.20 1.01067 462 
550.000 .69138 1.01213 .005935 4.6925 15983.9 20612.3 186.705 21.80 30.43 1.01179 483 
600.000 .63352 1.01251 .005423 5.1214 17089.8 22140.9 189.365 22.14 30.72 1.01242 503 
650.000 .58472 1.01264 .004993 5.5482 18212.0 23684.7 191.836 22.49 31.04 1.01273 522 
700.000 .54297 1.01261 .004628 5.9735 19351.5 25245.0 194.149 22.86 31.38 1.01283 540 
750.000 .50684 1.01247 .004312 6.3976 20508.7 26822.3 196.325 23.23 31.72 1.01281 558 
800.000 .47525 1.01228 .004038 6.8206 21683.4 28416.7 198.383 23.59 32.06 1.01270 575 
850.000 .44740 1.01204 .003796 7.2428 22875.3 30027.8 200.336 23.94 32.39 l.0l253 591 
900.000 .42265 1.01178 .003582 7.6643 24083.8 31655.0 202.196 24.27 32.70 1.01233 607 
950.000 .40052 1.01151 .003391 8.0852 25307.9 33297.6 203.972 24.58 33.00 1.01210 622 

1000.000 .38059 1.01123 .003219 8.5056 26546.8 34954.7 205.672 24.87 33.28 1.01187 637 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z 'PI,T I ,PI'P II E H S Cv 
C

p I liP I w 
mol/L MPa/K MPa·L/mol J/mol J mol- 1K- 1 mls 

68.886 30.36059 
70.000 30.20639 
80.000 28.78622 
90.000 27.27349 

100.000 25.61283 
110.000 23.70328 

120.000 21.30144 
130.000 17.17133 
132.263 13.91146 

.19553 2.199384 

.19340 2.155917 
• 17757 1.795429 
.16659 1.478434 
.15966 1.193466 

132.263 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
Z~U.UUU 

260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 

340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
SSo.ooo 

900.000 
950.000 

1000.000 

8.01003 
4.50011 
3.61784 
3.13797 
2.81128 
2.56583 
2.37070 
2.20978 
2.07360 
1. 95613 
1.85330 
1.76222 
1.6'6U77 

1.60734 
1.54070 
1.47987 
1.42405 
1.37261 
1.32502 
1.28083 

.15683 

.15998 

.18319 

.22225 

.38599 

.64907 

.75353 

.81447 

.85564 

.88541 

.90785 

.92526 

.93907 

.95022 

.95933 

.96688 

.~7jl'6 

.97850 

.98302 

.98687 

.99019 

.99306 

.99554 

.99771 
1. 23966 .99960 

1.20121 1.00126 
1.16519 1.00272 
1. l3137 1. 00400 
1.09955 1.oo5l3 
1.06955 1.00614 
1.04121 1.00703 
1.01438 1.00782 

.98895 1.00852 

.96481 1.00914 

.94186 1. 00969 

.92000 1.01018 

.89917 1.01062 

.86028 1.01135 

.80802 1.01217 

.73396 1.01299 

.67254 1.0l338 

.62073 1.01350 

.57642 1. 0 l346 

.53807 1. 0 l331 

. 50455 1. 0 l309 

.47499 1.012S3 

.44873 1.01255 

.42523 1.01226 

.40409 1.01196 
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.930079 

.674389 

.377656 

.235193 

.123843 

.055779 

.040720 

.033343 

.028724 

.025482 

.023044 

.021122 

.019557 

.018248 

.017l33 

.016166 

.UI5jl~ 

.014567 

.0l3895 

.013288 

.012738 

.012236 

.011775 

.011351 

.01095S 

.010594 

.010254 

.009937 

.009640 

.009361 

.009099 

.008851 

.008617 

.008396 

.008186 

.007987 

.007798 

.007446 

.006975 

.0063l3 

.005767 

.005310 

.004920 

.004585 

.004292 

.004035 

.003808 

.003604 

.003422 

3.400000 MPa 

15.9293 
15.5460 
12.3031 

9.9 121.9 74.621 36.30 58.99 .00620 961 
75.5 188.1 75.569 36.30 59.24 .00741 951 

670.4 788.5 83.597 35.58 60.88 .02833 866 
9.3868 
6.7734 

1276.9 1401.6 90.816 33.51 61.68 .07631 785 
1888.5 2021.3 97.331 30.12 62.18 .16169 706 

4.4456 2502.9 

2.3807 3144.9 
.5109 3996.7 
.0423 4512.9 

.0194 

.4145 

.6716 

.8658 

5427.3 
6444.3 
6907.1 
7253.1 
7551.8 
7825.1 
8082.6 
8329.6 

2646.3 103.294 

3304.6 109.031 
4194.7 116.100 
4757.3 120.396 

5851.8 128.671 
7199.8 138.665 
7846.9 143.140 
8336.6 146.304 
8761.3 148.881 
9150.2 151.104 
9516.7 153.086 
9868.2 154.890 

1.0298 
1.1755 
1.3089 
1.4337 
1.5520 
1.6652 
1. 7745 
1.8806 

8569.2 10208.9 156.552 
8803.4 10541.5 158.099 
9033.5 10868.0 159.551 
9260.4 11189.8 160.920 

1.~'641 ~4'64.'6 115U7.7 16Z.Z1'6 

2.0855 9707.2 11822.4 163.453 
2.1850 9927.9 12134.7 164.631 
2.2830 10147.3 12444.8 165.759 
2.3796 10365.6 12753.1 166.841 
2.4751 10583.0 l306O.0 167.881 
2.5696 10799.6 l3365.6 168.883 
2.6632 11015.5 l3670.1 169.850 
2.7561 11231.0 13973.7 170_ 7S5 

2.8482 11446.1 14276.6 171.689 
2.9398 11660.8 14578.8 172.565 
3.0308 11875.3 14880.5 173.415 
3.1213 12089.7 15181.8 174.240 
3.2114 12303.9 15482.8 175.043 
3.3010 12518.1 15783.5 175.824 
3.3903 12732.3 16084.1 176.585 
3.4793 12946.6 16384.6 177.327 
3.5679 13161.1 16685.1 178.051 
3.6563 l3375.7 16985.5 178.758 
3.7444 l3590.5 17286.1 179.449 
3.8323 13805.5 17586.8 180.125 
4.0074 14236.6 18188.8 181.434 
4.2687 14886.1 19094.0 183.301 
4.7012 15978.2 20610.6 186.191 
5.1308 17084.6 22140.0 188.853 
5.5582 18207.2 23684.6 191.325 
5.9840 19347.0 25245.5 193.639 
6.4085 20504.5 26823.3 195.816 
6.8319 21679.5 28418.2 197.874 
7.2545 22S7L 7 30029_7 199_S2S 

7.6763 24080.3 31657.2 201.688 
8.0975 25304.6 33300.2 203.465 
8.518126543.734957.6205.165 

25.57 63.67 

20.40 70.92 
19.08 142.16 
31.38 925.23 

52.93 1681.50 
29.68 81.58 
25.87 54.17 
24.13 45.00 
23.14 40.38 
22.52 37.62 
22.10 35.81 
21.80 34.55 
21.59 33.63 
21.44 32.93 
21.32 32.39 
21.23 31.97 
21.16 

21.10 
21.06 
21.03 
21.00 
20.99 
20.97 
20.97 
20_97 

20.97 
20.98 
20.99 
21.00 
21.02 
21.04 
21.07 

jl.6Z 

31.34 
31.11 
30.92 
30.75 
30.62 
30.50 
30.40 
30_32 

30.25 
30.20 
30.15 
30.11 
30.08 
30.06 
30.05 

.28763 

.44999 

.63811 

.67822 

.67822 

.74164 

.79558 

.83478 

.86472 

.88824 

.90713 

.92245 

.93507 

.94557 

.95439 

.96186 

.~6'62j 

.97369 

.97841 

.98249 

.98605 

.98916 

.99189 

.99429 
_99641 

.99829 

.99996 
1.00144 
1.00276 
1.00394 
1.00499 
1.00594 

21.10 30.05 1.00678 
21.13 30.05 1.00754 
21. 17 30.05 1.00822 
21.21 30.06 
21.25 30.08 
21.34 30.12 
21.50. 30.22 
21.80 30.45 
22.14 30.73 
22.50 31.05 
22.86 31.39 
23.23 31.73 
23.59 32.06 

1.00883 
1.00938 
1.01032 
1.01140 
1.01257 
1.0l322 
1.01354 
1.0l364 
1.01361 
1.01349 

628 

543 
368 
210 

148 
201 
224 
240 
253 
264 
275 
284 
293 
302 
310 
317 
jZ5 

332 
339 
346 
352 
359 
365 
371 
377 

383 
388 
394 
399 
405 
410 
415 
420 
425 
430 
435 
440 
449 
462 
484 
504 
523 
541 
558 
575 

23_94 32_39 L01330 592 

24.27 32.71 1.0l308 607 
24.58 33.01 1.01284 623 
24.87 33.29 1.01259 638 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-tK- t mls 

3.493501 MPa 

68.906 30.36358 .20082 2.200214 15.9487 10.2 125.3 74.625 36.30 58.99 .00609 961 
70.000 30.21240 .19867 2.157557 15.5727 74.6 190.2 75.555 36.30 59.23 .00725 952 
80.000 28.79382 .18240 1.797045 12.3302 669.2 790.5 83.580 35.58 60.86 .02770 867 
90.000 27.28343 .17111 1.480150 9.4152 1275.2 1403.2 90.796 33.51 61.65 .07461 786 

100.000 25.62660 .16396 1.195423 6.8038 1886.1 2022.4 97.306 30.13 62.11 .15806 707 
110.000 23.72423 .16101 .932514 4.4793 2499.2 2646.4 103.260 25.58 63.52 .28114 630 
120.000 21.34039 .16407 .677923 2.4201 3138.3 3302.0 108.973 20.40 70.44 .43987 546 
130.000 17.34446 .18635 .387509 .5699 3969.8 4171.2 115.878 18.98 132.85 .62416 377 
140.000 4.73341 ~63405 .059442 .3873 6393.7 7131.8 138.035 30.18 87.19 .73447 199 
150.000 3.75895 .74519 .042691 .6537 6877.9 7807.3 142.707 26.08 55.68 .79019 223 
160.000 3.24680 .80881 .034746 .8524 7231".7 8307.7 145.941 24.26 45.75 .83052 239 
170.000 2.90255 .85152 .029834 1.0192 7534.7 8738.3 148.553 23.22 40.84 .86130 252 
180.000 2.64566 .88230 .026410 1.1670 7810.7 9131.2 150.799 22.57 37.94 .88545 .. 264 
190.000 2.44232 .90546 .023847 1.3020 8070.1 9500.5 152.797 22.14 36.05 .90484 275 
200.000 2.27512 .92340 .021834 1.4281 8318.6 9854.1 154.610 21.84 34.73 .92056 284 
210.000 2.13393 .93762 .020198 1.5474 8559.3 10196.4 156.281 21.62 33.78 .93351 293 
220.000 2.01234 .94907 .018834 1.6615 8794.4 10530.4 157.835 21.46 33.05 .94428 302 
230.000 1.90604 .95844 .017673 1.7716 9025.2 10858.0 159.291 21.33 32.50 .95333 310 
240.000 1.81197 .96619 .016669 1.8784 9252.7 11180.7 160.665 21.24 32.05 .96099 318 
250.000 1.72791 .97266 .015789 1.9825 9477.6 11499.4 161.966 21.17 31.70 .96752 325 
260.000 1.65219 .97812 .015010 2.0843 9700.4 11814.9 163.203 21.11 31.41 .97312 332 
270.000 1.:183:50 .9827:1 .014313 2.1843 9921.6 12127.7 164.384 21.07 31.17 • 9779::i 339 
280.000 1.52083 .98670 .013686 2.2826 10141.3 12438.4 165.514 21.04 30.97 .98214 346 
290.000 1.46334 .99010 .013117 2.3796 10359.9 12747.2 166.597 21.01 30.80 .98579 352 
300.000 1.41039 .99304 .012597 2.4755 10577.5 13054.5 167.639 20.99 30.66 .98898 359 
310.000 1.36140 .99558 .012121 2.5703 10794.4 13360.5 168.642 20.98 30.54 .99177 365 
320.000 1.31593 .99780 .011683 2.6642 11010.6 13665.4 169.610 20.97 30.44 .99423 371 
330.000 1.27358 .99973 .011277 2.7573 11226.2 13969.3 170.546 20.97 30.35 .99641 377 
340.000 1.23403 1.00143 .010901 2.8497 11441.5 14272.5 171.451 20.97 30.28 .99833 383 
350.000 1.19699 1.00292 .010550 2.9414 11656.4 14575.0 172.328 20.98 30.22 1.00004 388 
360.000 1.16222 1.00424 .010223 3.0326 11871.1 14877.0 173.178 20.99 30.17 1.00155 394 
370.000 1.12950 1.00539 .009917 3.1233 12085.5 15178.5 174.005 21.00 30.14 1.00291 399 
380.000 1.09866 1.00642 .009629 3.2136 12299.9 15479.7 174.808 21.02 30.11 1.00411 405 
390.000 1.06952 1.00733 .009359 3.3034 12514.2 15780.6 175.590 21.04 30.08 1.00519 410 
400.000 1.04195 1.00813 .009104 3.3929 12728.6 16081.4 176.351 21.07 30.07 1.00616 415 
410.000 1.01582 1.00885 .008863 3.4820 12943.0 16382.1 177.093 21.10 30.06 1.00702 420 
420.000 .99101 1.00948 .008635 3.5708 13157.5 16682.7 177.818 21.13 30.06 1.00780 425 
430.000 .96742 1.01005 .008419 3.6593 13372.2 16983.3 178.525 21.17 30.07 1.00849 430 
440.000 .94497 1.01055 .008214 3.7475 13587.1 17284.1 179.217 21.21 30.08 1.00912 435 
450.000 .• 92356 1.01099 .008019 3.8355 13802.3 17584.9 179.893 21.25 30.09 1.00968 440 
470.000 .88361 1.01174 .007656 4.0108 14233.5 18187.2 181.202 21.34 30.14 1.01064 449 
500.000 .82991 1.01257 .007171 4.2724 14883.2 19092.7 183.070 21.50 30.23 1.01174 463 
550.000 .75384 1.01340 .006489 4.7052 15975.5 20609.8 185.961 21.80 3U.46 I.U1293 41:S4 
600.000 .69076 1.01379 .005928 5.1352 17082.1 22139.7 188.624 22.14 30.74 1.01359 504 
650.000 .63755 1.01391 .005458 5.5629 18204.9 23684.5 191.097 22.50 31.06 1.01392 523 
700.000 .59204 1.01386 .005057 5.9890 19344.9 25245.7 193.410 22.86 31.39 1.01402 541 
750.000 .55266 1.01370 .004712 6.4136 20502.6 26823.8 19.5 • .588 23.23 31.73 1.01398 SS9 
800.000 .51823 1.01347 .004412 6.8372 21677.7 28418.9 197.646 23.59 32.07 1.01385 576 
850.000 .48788 1.01320 .004147 7.2599 22869.9 30030.6 199.600 23.94 32.40 1.01366 592 
900.000 .46090 1.01291 .003913 7.6819 24078.7 31658.3 201.461 24.27 32.71 1.01344 608 
950.000 .4367& 1.01261 .003704 &.1032 25303.0 33301.4 203.23& 24.5& 33.01 1.0131& 623 

1000.000 .41506 1.01230 .003517 8.5240 26542.2 34959.0 204.938 24.87 33.29 1.01292 638 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P Z aP/aT aP/ap E H S Cv Cp liP W 
mol/L MPa/K MPa·L/mol J/mo} J mo}-IK- 1 m/s 

3.600000 MPa 

68.930 30.36698 .20685 2.201159 15.9709 10.6 129.1 74.629 36.30 58.98 .00596 962 
70.000 30.21923 .20468 2.159423 15.6030 73.5 192.6 75.539 36.30 59.21 .00708 953 
80.000 28.80244 .18791 1.798882 12.3610 667.7 792.7 83.561 35.59 60.83 .02703 868 
90.000 27.29472 .17626 1.482101 9.4474 1273.2 1405.1 90.774 33.52 61.60 .07278 787 

100.000 25.64222 .16885 1. 197645 6.8384 1883.4 2023.7 97.278 30.13 62.03 .15415 708 
110.000 23.74791 .16575 .935270 4.5175 2495.0 2646.6 103.220 25.58 63.35 .27416 631 
120.000 21.38400 .16873 .681894 2.4646 3130.8 3299.2 108.908 20.40 69.91 .42900 549 
130.000 17.52146 .19009 .397778 .6342 3942.1 4147.6 115.649 18.89 124.54 .60912 386 
140.000 5.02018 .61605 .063998 .3558 6332.3 7049.4 137.290 30.79 94.73 .72626 197 
150.000 3.92449 .73552 .045030 .6331 6843.9 7761.3 142.216 26.33 57.52 .78405 222 
160.000 3.37289 .80231 .036389 .8370 7207.1 8274.4 145.532 24.40 46.65 .82569 239 
170.000 3.00767 .84681 .031124 1.0071 7515.1 8712.0 148.186 23.32 41.39 .85741 252 
180.000 2.73731 .87876 .027484 1.1573 7794.2 9109.4 150.458 22.64 38.32 .88228 264 
190.000 2.52436 .90274 .024774 1.2942 8055.9 9482.0 152.473 22.19 36.33 .90224 275 
200.000 2.34986 .92128 .022654 1.4217 8305.9 9838.0 154.299 21.87 34.95 .91842 284 
210.000 2.20287 .93596 .020937 1.5422 8548.0 10182.2 155.979 21.65 33.95 .93174 293 
220.000 2.07652 .94778 .019508 1.6574 8784.1 10517.7 157.540 21.48 33.19 .94282 302 
230.000 1.96621 .95743 .018294 1.7683 9015.7 10846.7 159.003 21.35 32.61 .95213 310 
240.000 1.86871 .96542 .017246 1.8758 9243.9 11170.4 160.381 21.26 32.15 .96001 318 
250.000 1.78166 .97208 .016329 1.9806 9469.4 11490.0 161.685 21.18 31.78 .96672 325 
260.000 1.70330 .97769 .015517 2.0830 9692.8 11806.3 162.926 21.12 31.48 .97248 332 
270.000 1.63227 .9824:1 .014793 2.183:1 9914.3 12119.9 164.109 21.08 31.23 .97744 339 
280.000 1.56749 .98652 .014140 2.2823 10134.5 12431.1 165.241 21.04 31.03 .98175 346 
290.000 1.50810 .99001 .013549 2.3797 10353.4 12740.5 166.327 21.02 30.85 .98549 353 
300.000 1.45340 .99302 .013010 2.4759 10571.4 13048.3 167.370 21.00 30.71 .98877 359 
310.000 1.40283 .99563 .012516 2.5711 10788.5 13354.7 168.375 20.98 30.58 .99164 365 
320.000 1.35589 .99791 .012062 2.6653 11004.9 13660.0 169.345 20.98 30.48 .99417 371 
330.000 1.31220 .99989 .011642 2.7587 11220.8 13964.3 170.281 20.97 30.39 .99640 377 
340.000 1.27139 1.00163 .011252 2.8513 11436.3 14267.8 171.187 20.98 30.31 .99838 383 
350.000 1.23318 1.00316 .010889 2.9434 11651.4 14570.7 172.065 20.98 30.25 1.00013 389 
360.000 1.19732 1.00451 .010550 3.0348 11866.2 14872.9 172.916 20.99 30.20 1.00169 394 
370.000 1. 16359 1.00570 .010233 3.1257 12080.8 15174.7 173.743 21.01 30.16 1.00307 400 
380.000 1.13178 1.00675 .009936 3.2162 12295.4 15476.2 174.547 21.02 30.13 1.00431 405 
390.000 1. 10175 1.00767 .009656 3.3062 12509.8 15777.4 175.330 21.05 30.11 1.00542 410 
400.000 1.07333 1.00850 .009392 3.3958 12724.3 16078.4 176.092 21.07 30.09 1.00641 416 
410.000 1.04639 1.00923 .009143 3.4851 12938.8 16379.2 176.834 21.10 30.08 1.00730 421 
420.000 1.02082 1.00988 .008907 3.5740 13153.5 16680.0 177.559 21.13 30.08 1.00809 426 
430.000 .99651 1.01045 .008684 3.6627 13368.3 16980.9 178.267 21.17 30.08 1.00880 431 
440.000 .97337 1.01096 .008472 3.7510 13583.3 17281.8 178.959 21.21 30.09 1.00945 435 
450.000 .95131 1.01142 .008271 3.8392 13798.5 17582.8 179.635 21.25 30.11 1.01002 440 
470.000 .91015 1.01218 .007896 4.0147 14229.9 18185.3 180.946 21.34 30.15 1.01100 450 
500.000 .85482 1.01302 .007395 4.2766 14879.9 19091.2 182.814 21.50 30.25 1.01213 463 
:55U.UUU .77646 1.01387 .006691 4.7099 1:5972.5 20608.9 18:5.707 21.80 30.47 1.O133~ 484 

600.000 .71148 1.01426 .006112 5.1402 17079.4 22139.2 188.370 22.14 30.75 1.01402 504 
650.000 .65668 1.01437 .005626 5.5683 18202.4 23684.5 190.843 22.50 31.06 1.01435 523 
700.000 .60981 1.01431 .005213 5.9946 19342.6 25246.0 193.158 22.86 31.40 1.01445 542 
7.50~000 • .5692.5 1.01414 .004857 6.419.5 20.500.3 26824.4 195.335 23.23 31.74 1.01+41 559 
800.000 .53380 1.01390 .004547 6.8433 21675.6 28419.7 197.394 23.59 32.07 1.01427 576 
850.000 .50254 1.01362 .004275 7.2662 22868.0 30031.6 199.349 23.94 32.40 1.01407 592 
900.000 .47476 1 ~01332 .004033 7.6883 24076.8 31659.5 201.210 24.27 32.71 1.01384 608 
950.000 .44991 1.01301 .003818 8.1098 25301.3 33302.8 202.986 24.58 33.01 L01357 623 

1000.000 .42755 1.01269 .003624 8.5307 26540.6 34960.6 204.687 24.87 33.29 1.01330 638 
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THERMOPHYSICAL PROPERTIES OF CARBON MONOXIDE 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

P Z 'OPl'OT 
mol/L MPa/K 

30.37334 
30.23203 
28.81858 
27.31583 
25.67133 
23.79183 
21.46381 
17.81112 

.21815 2.202927 

.21596 2.162924 

.19824 1.802327 

.18590 1.485752 
• 17803 1. 201796 

5.63607 
4.25052 
3.61608 
3.20853 
2.91150 
2.67978 
2.49113 
2.33296 
2.19747 
2.07951 
1.97546 
1.88273 
1.79937 

.17463 

.17744 

.19738 

.57922 

.71683 

.78993 

.83790 

.87208 

.89762 

.91732 

.93287 

.94537 

.95556 

.96398 

.97100 

.97691 
1.72389 .98191 

1.65513 .98618 
1. 59214 .98985 
1. 53417 .99301 
1.48059 .99575 
1.43090 .99813 
1.38466 1.00021 
1.34149 1.00203 
1. 301 09 1. 00363 
1. 26318 1. 00503 
1.22752 1.00627 
1.19392 1.00737 
1.16219 1.00834 
1.13217 1.00919 
1.10373 1.00995 
1.07673 1.01063 
1.05107 1.01123 
1.02664 1.01176 
1.00336 1.01223 
.95992 1.01301 
.90155 1.01389 
.81889 1.0147.5 

.75036 1.01515 

.69257 1.01525 

.64315 1.01517 

.60038 1.01-198 

.56300 1.01412 

.53004 1.01442 

.50076 1.01410 

.47456 1.01376 

.45098 1.01342 

.940398 

.689202 

.415026 

.073940 

.049716 

.039609 

.033625 

.029552 

.026552 

.024222 

.022345 

.020790 

.019473 

.018340 

.017352 

.016478 

.015700 

.015000 

.014367 

.013791 

.013263 

.012778 

.012329 

.011914 

.011527 

.011167 

.010829 

.010513 

.010215 

.009935 

.009671 

.009420 

.009183 

.008958 

.008745 

.008347 

.007816 

.007071 

.006457 

.005944 

.005507 

.005130 

.004802 

.004514 

.004259 

.004031 

.003827 

'OPl'Op E H S Cv Cp liP 
MPa·L/mol J/mo} J mol-1K- 1 

3.800000 MPa 

16.0124 
15.6600 
12.4188 
9.5079 
6.9032 
4.5888 
2.5474 

.7486 

.2953 

.5941 

.8080 

.9844 
1.1391 
1.2795 
1.4098 
1.5326 
1.6497 
1. 7622 
1.8711 
1.9771 
2.0806 

11.2 136.3 74.637 
71.4 

665.0 
1269.5 
1878.2 
2487.3 
3117.2 
3896.5 
6203.3 
6777.6 
7159.7 
7477.6 
7762.9 
8028.9 
8282.2 
8526.6 
8764.7 

197.1 75.509 
796.8 83.526 

1408.6 90.732 
2026.2 97.225 
2647.0 103.148 
3294.2 108.789 
4109.9 115.272 
6877.5 135.793 
7671.6 141.291 
8210.6 144.775 
8661.9 147.513 
9068.1 149.836 
9446.9 151.884 
9807.6 153.734 

10155.4 155.432 
10493.9 157.007 

lS9n.9 lUlS:l:5.::S l:5lS.4lSU 

9227.511151.1159.866 
9454.1 11472.4 161.178 
9678.4 11790.2 162.425 

2.1821 9900.8 12105.1 16:3.61:3 

2.2818 10121.7 12417.6 164.749 
2.3800 10341.2 12728.0 165.839 
2.4769 10559.8 13036.7 166.885 
2.5727 10777.4 13344.0 167.893 
2.6675 10994.3 13650.0 168.865 
2.7614 11210.7 13955.0 169.803 
2.8546 11426.5 14259.2 170.711 
2.9470 11642.0 14562.6 171.591 
3.0389 11857.1 14865.4 172.444 
3.1302 12072.1 15167.7 173.272 
3.2210 12286.9 15469.6 174.077 
3.3114 12501.6 15771.3 174.861 
3.4014 12716.3 16072.7 175.624 
3.4909 12931.0 16373.9 176.368 
3.580213145.916675.1177.093 
3.6691 13360.9 16976.3 177.802 
3.7577 13576.1 17277.5 178.495 
3.8461 13791.5 17578.8 179.172 
4.0221 14223.3 18181.9 180.483 
4.2846 14873.6 19088.6 182.353 
4.7188 15966.9 20607.3 185.248 

5.1498 17074.2 22138.5 187.912 
5.5784 18197.6 23684.5 190.387 
6.0052 19338.2 25246.6 192.702 
6.1306 20-196.2 26825.5 19-1.881 

6.8547 21671.8 28421.3 196.940 
7.2780 22864.3 30033.6 198.895 
7.7004 24073.4 31661.9 200.756 
lL 1221 25298.0 33305.5 202.534 
8.5433 26537.4 34963.5 204.235 

36.30 58.96 
36.31 59.19 
35.59 60.79 
33.52 61.53 
30.14 61.89 
25.60 63.05 
20.41 68.98 
18.77 113.05 
32.03 113.64 
26.80 61.34 
24.67 48.43 
23.50 42.46 

.00576 

.00678 

.02588 

.06963 

.14741 

.26213 

.41024 

.58314 

.71069 

.77255 

.81666 

.85014 

.87637 

.89739 

.91443 

.92845 

.94011 
• 9499U 

.95818 

.96524 

.97129 

22.77 39.05 
22.28 36.86 
21.95 35.36 
21. 70 34.27 
21.52 33.46 
:l1...i9 ..iLlS..i 

21.29 32.34 
21.21 31. 95 
21.14 31.62 
21.10 

21.06 
21.03 
21.01 
20.99 
20.98 
20.98 
20.98 
20.99 
21.00 
21.01 
21.03 
21.05 
21.08 
21.10 
21.14 
21.17 
21.21 
21.25 
21.34 
21.50 
21.80 

22.14 
22.50 
22.86 
23.23 

23.59 
23.94 
24.27 
24 . .l:jR 

24.87 

:31.:36 .97651 

31.14 .98103 
30.95 .98496 
30. 79 .98840 
30.66 .99142 
30.55 .99407 
30.46 .99641 
30.38 .99848 
30.31 1.00032 
30.25 1.00195 
30.21 1.00340 
30.18 1.00470 
30.15 1.00586 
30.13 1.00690 
30.12 1.00782 
30.12 1.00866 
30.12 1.00940 
30.13 1.01007 
30.14 1.01067 
30.18 1.01170 
30.27 1.01287 
30.49 1.01414 

30.77 1.01483 
31.08 1.01517 
31.41 1.01527 
31. 75 1.01521 

32.08 1.01506 
32.41 1.01485 
32.72 1.01459 
33.0? 1.01431 
33.30 1.01402 

W 
mls 

963 
954 
870 
789 
711 
635 
554 
401 
193 
220 
237 
252 
264 
274 
284 
293 
302 
3lU 

318 
326 
333 
:340 

347 
353 
360 
366 
372 
378 
384 
389 
395 
400 
406 
411 
416 
421 
426 
431 
436 
441 
450 
464 
485 

505 
524 
542 
560 

576 
593 
608 
6'.4 
639 
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896 ROBERT D. GOODWIN 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K-1 mls 

4.000000 MPa 

69.019 30.37969 .22944 2.204692 16.0540 11.8 143.4 74.646 36.30 58.95 .00557 964 
70.000 30.24478 .22724 2.166419 15.7169 69.3 201.6 75.479 36.31 59.16 .00652 956 
80.000 28.83465 .20855 1.805764 12.4765 662.2 801.0 83.492 35.59 60.74 .02484 871 
90.000 27.33679 .19554 1.489389 9.5682 1265.9 1412.2 90.690 33.53 61.45 .06680 791 

100.000 25.70016 .18719 1.205920 6.9677 1873.1 2028.8 97.172 30.15 61.75 .14136 713 
110.000 23.83508 .18349 .945467 4.6597 2479.7 2647.5 103.076 25.61 62.75 .25133 638 
120.000 21.54109 .18611 .696327 2.6290 3103.9 3289.6 108.673 20.42 68.12 .39338 559 
130.000 18.06052 .20490 .430327 .8567 3857.0 4078.4 114.944 18.68 104.82 .55973 414 
140.000 6.39509 .53734 .086405 .2342 6049.9 6675.4 134.110 33.45 142.58 .69481 188 
150.000 4.59874 .69742 .054831 .5550 6707.5 7577.3 140.361 27.28 65.71 .76105 218 
160.000 3.86819 .77731 .043015 .7789 7111.0 8145.1 144.031 24.94 50.35 .80765 236 
170.000 3.41408 .82890 .036233 .9617 7439.4 8611.0 146.858 23.68 43.59 .84292 251 
180.000 3.08849 .86538 .031691 1.1209 7731.3 9026.4 149.233 22.89 39.80 .87050 263 
190.000 2.83700 .89251 .028379 1.2648 8001.7 9411.6 151.316 22.38 37.41 .89258 274 
200.000 2.63360 .91336 .025826 1.3979 8258.2 9777.0 153.191 22.02 35.77 .91047 284 
210.000 2.46387 .92979 .023780 1.5230 8505.2 10128.6 154.907 21.76 34.60 .92519 294 
220.000 2.31899 .94298 .022094 1.6420 8745.2 10470.1 156.496 21.57 33.73 .93743 302 
230.000 2.19319 .95372 .020671 1. 7562 8980.1 10803.9 157.980 21.43 33.06 .94770 311 
240.000 2.08248 .96257 .019450 1.8665 9211.0 11131.8 159.375 21.32 32.53 .95639 318 
250.000 1.98397 .96995 .018387 1.9737 9438.7 11454.9 160.694 21.23 32.11 .96379 326 
260.000 1.89555 .97615 .017450 2.0783 9664.0 11774.2 161.947 21.16 31.77 .97013 333 
270.000 1.81558 .98140 .016616 2.1808 9887.3 12090.4 163.140 21.11 31.48 .97560 340 
280.000 1.74279 .98587 .015868 2.2813 10108.9 12404.0 164.281 21.07 31.25 .98033 347 
290.000 1.67617 .98971 .015192 2.3803 10329.1 12715.5 165.374 21.04 31.05 .98445 354 
300.000 1.61490 .99302 .014577 2.4779 10548.2 13025.2 166.423 21.02 30.88 .98805 360 
310.000 1.55831 .99588 .014015 2.5744 10766.4 13333.3 167.434 21.00 30.74 .99121 366 
320.000 1.50585 .99837 .013498 2.6698 10983.8 13640.1 168.408 20.99 30.62 .99399 372 
330.000 1.45705 1.00054 .013021 2.7642 11200.5 13945.8 169.349 20.99 30.52 .99643 378 
340.000 1.41151 1.00244 .012580 2.8579 11416.8 14250.6 170.258 20.99 30.44 .99860 384 
350.000 1.36891 1.00411 .012169 2.9508 11632.6 14554.6 171.140 20.99 30.37 1.00052 390 
360.000 1.32895 1.00557 .011786 3.0431 11848.1 14858.0 171.994 21.00 30.31 1.00223 395 
370.000 1.29137 1.00686 .011428 3.1348 12063.3 15160.8 172.824 21.02 30.26 1.00375 401 
380.000 1.25597 1.00800 .011093 3.2260 12278.4 15463.2 173.630 21.03 30.22 1.00510 406 
390.000 1.22254 1.00901 .010777 3.3167 12493.4 15765.2 174.415 21.05 30.19 1.00631 412 
400.000 1.19093 1.00990 .010480 3.4070 12708.3 16067.1 175.179 21.08 30.17 1.00739 417 
410.000 1.16097 1.01069 .010200 3.4969 12923.3 16368.7 175.924 21.11 30.16 1.00836 422 
420.000 1.13254 1.01139 .009935 3.5864 13138.4 16670.2 176.651 21.14 30.15 1.00923 427 
430.000 1.10553 1.01201 .009684 3.6756 13353.6 16971.7 177.360 21.17 30.15 1.01001 432 
440.000 1.07982 1.01256 .009446 3.7645 13569.0 17273.3 178.053 21.21 30.16 1.01071 437 
450.000 1.05531 1.01305 .009220 3.8531 13784.6 17574.9 178.731 21.25 30.17 1.01133 441 
470.000 1.00960 1.01386 .008800 4.0296 14216.6 18178.6 180.044 21.34 30.21 1.01240 451 
5OO~000 .94818 1.01476 .008239 4.2927 14867.4 19086.0 181.915 21.50 30.29 1.01362 464 
550.000 .86123 1.01564 .007451 4.7277 15961.3 20605.8 184.812 21.80 30.51 1.01494 486 
600.000 .78916 1.01604 .006804 5.1594 17009.1 22137.8 187.478 22.14 3U.78 1.U15b5 :5U6 

650.000 .72839 1.01613 .006261 5.5886 18192.9 23684.5 189.954 22.50 31.09 1.01599 525 
700.000 .67642 1.01604 .005800 6.0159 19333.8 25247.3 192.270 22.86 31.42 1.01608 543 
750.000 .63146 1.01583 .005403 6.4417 20492.1 26826.7 194.449 23.23 31.76 1.01602 560 
800.000 .5921' 1.01554 .005058 6.8662 21667.9 28422.9 196.509 23.59 32.09 1.01586 577 

850.000 .55750 1.01522 .004754 7.2898 22860.7 30035.6 198.465 23.94 32.42 1.01562 593 
900.000 .52671 1.01487 .004485 7.7125 24069.9 31664.3 200.326 24.27 32.73 1.01535 609 
950.000 .49916 1.01451 .004245 8.1345 25294.7 33308.2 202.104 24.58 33.03 1.01506 624 

1000.000 .-17-137 1.01-115 .00-1030 &.5559 26534.3 34966.5 203.&05 24.87 33.31 1.01475 639 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K- 1 m/s 

4.200000 MPa 

69_064. 30_3&602 _'.4071 '_'M452 16_0955 12_4 150.6 74.654 36.30 58.93 .00541 965 
70.000 30.25748 .23850 2.169910 15.7738 67.3 206.1 75.449 36.31 59.13 .00628 957 
80.000 28.85064 .21886 1.809193 12.5342 659.5 805.1 83.457 35.60 60.70 .02391 873 
90.000 27.35763 .20516 1.493012 9.6284 1262.3 1415.8 90.648 33.54 61.38 .06424 793 

100.000 25.72873 .19633 1.210017 7.0320 1868.1 2031.3 97.120 30.16 61.61 .13589 716 
110.000 23.87768 .19232 .950478 4.7302 2472.2 2648.1 103.005 25.62 62.47 .24156 641 
120.000 21.61602 .19474 .703281 2.7096 3091. 1 3285.4 108.560 20.43 67.3J .37814 564 
130.000 18.28085 .21256 .444199 .9599 3821.8 4051.5 114.652 18.61 98.57 .53853 426 
140.000 7.37793 .48905 .102797 .1768 5860.6 6429.9 132.148 35.01 188.76 .67855 184 
150.000 4.97247 .67725 .060436 .5159 6633.4 7478.1 139.420 27.78 70.74 .74955 216 
160.000 4.12989 .76446 .046622 .7498 7060.8 8077.7 143.297 25.22 52.42 .79869 235 
170.000 3.62454 .81981 .038953 .9390 7400.5 8559.3 146.219 23.85 44.77 .83574 250 
180.000 3.26837 .85864 .033902 1.1028 7699.2 8984.2 148.649 23.02 40.58 .86466 263 
190.000 2.99604 .88738 .030256 1.2502 7974.2 9370.U I5U.70H 22.47 37.'J7 .HH7ISI 1.74 

200.000 2.77728 .90942 .027467 1.3861 8234.1 9746.4 152.668 22.09 36.20 .90655 284 
210.000 2.59560 .92674 .025245 1.5135 8483.6 10101.7 154.402 21.81 34.94 .92197 294 
220.000 2.44108 .94061 .023420 1.6344 8725.7 10446.2 156.005 21.61 34.00 .93478 302 
230.000 2.30727 .95189 .021887 1.7502 8962.2 10782.S IS7.S00 21.46 33.29 .94552 311 
240.000 2.18976 .96118 .020574 1.8620 9194.5 11112.5 158.904 21.35 32.72 .95461 319 
250.000 2.08539 .96892 .019434 1.9705 9423.4 11437.4 160.231 21.26 32.27 .96235 326 
260.000 1.99183 .97541 .018432 2.0761 9649.6 11758.2 161.489 21.19 31.91 .96899 334 
270.000 1.90732 .98090 .017541 2.1795 9873.7 12075.8 162.688 21.13 31.61 .97470 341 
280.000 1.83046 .98559 .016744 2.2810 10096.1 12390.6 163.833 21.09 31.36 .97966 347 
290.000 1.76018 .98960 .016023 2.3807 10317.0 12703.1 164.929 21.05 31.15 .98396 354 
300.000 1.69559 .99305 .015369 2.4791 10536.7 13013.7 165.982 21.03 30.97 .98772 361 
:\10.000 1.63597 .99604 .014772 2.5762 10755.4 13322.7 166.995 21.01 30.82 .99102 367 
320.000 1.58073 .99863 .014223 2.6721 10973.2 13630.2 167.972 21.00 30.70 .99392 373 
330.000 1.52936 1.00090 .013717 2.7671 11190.4 13936.7 168.915 21.00 30.59 .99647 379 
340.000 1.48145 1.00287 .013249 2.8613 11407.0 14242.1 169.827 20.99 30.50 .99874 385 
350.000 1.43664 1.00461 .012814 2.9547 11623.2 14546.7 170.710 21.00 30.42 1.00074 390 
360.000 1.39462 1.00613 .012409 3.0474 11839.0 14850.6 171.566 21.01 30.36 1.00252 396 
370.000 1.35512 1.00747 .012030 3.1395 12054.6 15153.9 172.397 21.02 30.31 1.00410 402 
380~000 1.31791 1.00866 .011675 3.2311 12269.9 15456.8 173.205 21.04 30.27 1.00552 407 
390.000 1.28279 1.00970 .011342 3.3222 12485.2 15759.3 173.990 21.06 30.23 1.00678 412 
400.000 1.24958 1.01062 .011028 3.4128 12700.4 16061.5 174.755 21.08 30.21 1.00790 417 
410.000 1.21811 1.01144 .010732 3.5030 12915.6 16363.5 175.501 21.11 30.20 1.00891 422 
420.000 1.18826 1.01217 .010452 3.5928 13130.9 16665.4 176.229 21.14 30.19 1.00982 427 
430.000 1.15989 1.01281 .010187 3.6822 13346.3 16967.3 176.939 21.18 30.18 1.01063 432 
440.000 1.13290 1.01338 .009936 3.7714 13:;61.8 17269.2 177.633 21.21 30.19 1.0113:; 437 
450.000 1.10717 1.01388 .009697 3.8603 13777.6 17571. 1 178.311 21.26 30.20 1.01200 442 
470.000 1.05918 1.01472 .009254 4.0372 14210.0 18175.4 179.625 21.35 30.23 1.01311 451 
500.000 .99473 1.01564 .008662 4.3009 14861.3 19083.5 181.498 21.50 30.32 1.01438 465 
550.000 .90350 1.01654 .007832 4.7367 15955.7 20604.3 184.397 21.80 30.53 1.01574 486 
600.000 .82788 1.01693 .007150 5.1691 17064.0 22137.2 187.065 22.14 30.80 1.01647 506 
650.000 .76414 1.01701 .006580 5.5989 18188.2 23684.6 189.542 22.50 31.10 1.01682 525 
700.000 .70964 1.01690 .006094 6.0267 19329.4 25247.9 191.858 22.86 31.43 1.01690 543 
750.000 .66248 1.01667 .005677 6.4529 20488.0 26827.9 194.038 23.23 31.77 1.01683 561 
800.000 .62126 1.01637 .005313 6.8778 21664.1 28424.5 196.099 23.59 32.10 1.01665 578 
850.000 .58491 1.01602 .004994 7.3016 22857.1 30037.6 198.055 23.94 32.42 1.01640 594 
900.000 .55262 1.01565 .004711 7.7246 24066.5 31666.7 199.917 24.27 32.73 1.01611 609 
950.000 .52373 1.01527 .004459 8.1469 25291.5 33310.9 201.695 24.58 33.03 1.01580 625 

1000.000 .49773 1.01489 .004233 8.5686 26531.2 34969.5 203.397 24.87 33.31 1.01547 640 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK I p Z aPlaT I aPlap E HI S C" Cp liP I w 
mol/L MPa/K MPa-L/moll J/mol J mol-1K- 1 m/s 

L 
4.400000 MPa 

69.108 30.39233 .25195 2.208207 16.1370 13.0 157.8 74.662 36.31 58.91 .00526 966 
70.000 30.27014 .24975 2.173396 15.8307 65.2 210.6 75.419 36.31 59.10 .00606 959 
80.000 28.86656 .22916 1.812613 12.5918 656.9 809.3 83.422 35.60 60.65 .02306 875 
90.000 27.37834 .21477 1.496621 9.6885 1258.7 1419.4 90.607 33.54 61.30 .06192 795 

100.000 25.75705 .20546 1.214088 7.0961 1863.1 2033.9 97.068 30.17 61.48 .13093 718 
110.000 23.91965 .20113 .955433 4.8002 2464.8 2648.7 102.935 25.63 62.19 .23270 644 
120.000 21.68877 .20333 .710077 2.7891 3078.6 3281.5 108.451 20~44 66.55 .36431 569 
130.000 18.47906 .22029 .456966 1.0592 3789.9 4028.0 114.388 18.56 93.62 .51925 436 
140.000 8.68495 .43523 .125228 .1357 5624.7 6131.3 129.836 36.49 251.01 .66183 182 
150.000 5.37549 .65631 .066603 .4773 6554.8 7373.3 138.464 28.29 76.54 .73804 214 
160.000 4.40191 .75137 .050445 .7209 7009.0 8008.6 142.572 25.50 54.65 .78976 234 
170.000 3.84014 .81063 .041791 .9164 7360.9 8506.7 145.594 24.03 46.00 .82859 250 
180.000 3.45122 .85187 .036187 1.0848 7666.7 8941.6 148.081 23.15 41.39 .85887 263 
190.000 3.15695 .88226 .032186 1.2357 7946.5 9340.2 150.237 22.56 38.54 .88307 274 
200.000 2.92218 .90548 .029147 1.3744 8209.8 9715.5 152.163 22.16 36.64 .90266 284 
210.000 2.72816 .92369 .026739 1.5041 8462.0 10074.8 153.916 21.87 35.28 .91877 294 
220.000 2.56373 .93826 .024770 1.6269 8706.1 10422.3 155.533 21.66 34.28 .93215 303 
230.000 2.42173 .95009 .023121 1.7444 8944.3 10761.2 157.039 21.50 33.52 .94338 311 
240.000 2.29730 .95982 .021714 1.8576 9177.9 11093.2 158.453 21.38 32.92 .95287 31,9 
250.000 2.18697 .96791 .020494 1.9672 9408.0 11419.9 159.786 21.28 32.44 .96095 327 
260.000 2.08821 .97469 .019424 2.0740 9635.3 11742.3 161.051 21.21 32.05 .96787 334 
270.000 1.99910 .9&043 _018476 2_1784 9R6lL2 1206L2 162_254 21_1'\ 11_71 _971&3 341 
280.000 1. 91815 .98532 .017627 2.2807 10083.3 12377.2 163.404 21.10 31.47 .97900 348 
290.000 1.84418 .98950 .016862 2.3813 10304.9 12690.8 164.504 21.07 31.25 .98349 355 
300.000 1.77625 .99310 .016168 2.4803 10525.2 13002.3 165.560 21.04 31.06 .98741 361 
310.000 1.71358 .99621 .015534 2.5780 10744.4 13312.1 166.576 21.02 30.90 .99084 367 
320.000 1.65554 .99891 .014953 2.6746 10962.7 13620.5 167.555 21.01 30.77 .99387 373 
330.000 1.60160 1.00126 .014418 2.7701 11180.3 13927.6 168.500 21.00 30.66 .99653 379 
340.000 1.55131 1.00332 .013922 2.8648 11397.3 14233.7 169.414 21.00 30.56 .99888 385 
350.000 1.50429 1.00512 .013463 2.9587 11613.9 14538.8 170.299 21.00 30.48 1.00097 391 
360.000 1.46020 1.00670 .013035 3.0518 11830.0 14843.3 171.156 21.01 30.41 1.00282 397 
370.000 1.41878 1.00809 .012635 3.1443 12045.9 15147.1 171.989 21.03 30.36 1.00447 402 
380.000 1.37976 1.00932 .012260 3.2363 12261.5 15450.5 172.798 21.04 30.31 1.00594 407 
390.000 1.34294 1.01040 .011908 3.3277 12477.0 15753.4 173.585 21.06 30.28 1.00725 413 
400.000 1.30813 1.01136 .011577 3.4186 12692.5 16056.0 174.351 21.09 30.25 1.00842 418 
410.000 1.27516 1.01220 .011265 3.5091 12907.9 16358.5 175.097 21.11 30.23 1.00947 423 
420.000 1.24388 1.01295 .010970 3.5992 13123.4 16660.7 175.826 21.14 30.22 1.01041 428 
430.000 1.21416 1.01361 .010691 3.6889 13339.0 16962.9 176.537 21.18 30.22 1.01125 433 
440.000 1.18588 1.01420 .010427 3.7783 13554.8 17265.1 177.232 21.22 30.22 1.01200 438 
450.000 1.15893 1.01472 .010175 3.8675 13770.7 17567.3 177.911 21.26 30.23 1.01268 443 
470.000 1.10867 1.01558 .009709 4.0448 14203.5 18172.2 179.226 21.35 30.26 1.01383 452 
500.000 1.04119 1.01653 .009086 4.3091 14855.1 19081.1 181.100 21.50 30.34 1.01514 465 
550.000 .94568 1.01744 .008214 4.7458 15950.1 20602.9 184.001 21.80 30.55 1.01655 487 
600.000 .86654 1.01783 .007497 5.1788 17058.9 22136.6 186.670 22.14 30.81 1.01730 507 
650.000 .79983 1.01790 .006898 5.6092 18183.5 23684.7 189.148 22.50 31.12 1.01765 526 
700.000 .74279 1.01777 .006389 6.0375 19325.1 25248.7 191.466 22.87 31.44 1.01773 544 
750.000 .69344 1.01752 .005951 6.4641 20484.0 26829.1 193.647 23.23 31.78 1.01764 561 
800.000 .65031 1.01719 .005569 6.8894 21660.3 28426.2 195.708 23.59 32.11 1.01745 578 
850.000 .61228 1.01682 .005234 7.3136 22853.5 30039.7 197.664 23.94 32.43 1.01718 594 
900.000 .57849 1.01643 .004938 7.7368 24063.1 31669.1 199.527 24.27 32.74 1.01688 610 
950.000 .54826 1.01603 .004673 8.1594 25288.3 33313.6 201.305 24.58 33.04 1.01654 625 

1000.000 .52106 1.01562 .004436 8.5813 26528.2 34972.5 203.007 24.87 33.32 1.01619 640 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK p 

I 
z I aPiaT I aPiap I E H S Cv Cp 

I 
liP W 

moJ!L MPa/K MPa·L/mol J/mo} J mo}-IK- 1 mls 

4.600000 MPa 

69.153 30.39862 .26318 2.209958 16.1785 13.6 165.0 74.671 36.31 58.90 .00513 967 
70.000 30.28275 .26099 2.176877 15.8875 63.2 215.1 75.389 36.31 59.08 .00586 960 
80.000 28.88241 .23944 1.816025 12.6493 654.2 813.5 83.388 35.61 60.61 .02229 876 
90.000 27.39892 .22436 1.500215 9.7484 1255.1 1423.0 90.566 33.55 61.23 .05981 796 

100.000 25.78511 .21456 1.218133 7.1599 1858.1 2036.5 97.017 30.18 61.35 .12641 720 
110.000 23.96102 .20991 .960335 4.8698 2457.5 2649.5 102.866 25.64 61.93 .22463 647 
120.000 21.75948 .21188 .716725 2.8678 3066.4 3277.8 108.344 20.45 65.85 .35170 574 
130.000 18.65977 .22807 .468848 1.1552 3760.7 4007.3 114.145 18.53 89.57 .50165 446 
140.000 10.21797 .38675 .153780 .1324 5367.5 5817.7 127.444 37.28 276.77 .64472 187 
150.000 5.81198 .63461 .073417 .4399 6471.1 7262.6 137.487 28.80 83.21 .72652 213 
160.000 4.68500 .73806 .054501 .6924 6955.6 7937.5 141.852 25.78 57.05 .78085 233 
170.000 4.06110 .80136 .044751 .8940 7320.5 8453.2 144.981 24.21 47.30 .82148 249 
180.000 3.63712 .84507 .038549 1.0669 7633.7 8898.5 147.528 23.27 42.22 .85311 262 
190.000 3.31976 .87713 .034168 1.2213 7918.5 9304.1 149.722 22.65 39.13 .87837 274 
200~000 3.06833 .90155 .030864 1.3627 8185.4 9684.6 151.674 22.23 37.08 .89881 284 
210.000 2.86155 .92066 .028261 L4947 8440.2 10047.7 153.446 21.93 35.63 .91560 294 
220.000 2.68695 .93592 .026142 1.6195 8686.4 10398.4 155.078 21~70 34.56 .92955 303 
230.000 2.:>36'8 • 94lS3U .U24373 l. 73lSo lSno.3 10739.8 156.595 21.53 33.75 .94125 311 
240.000 2.40509 .95847 .022868 1.8532 9161.4 11074.0 158.018 ·21.40 33.11 .95114 319 
250.000 2.28872 .96692 .021567 1.9641 9392.6 11402.5 159.359 21.30 32.61 .95956 327 
260.000 2.18469 .97400 .020428 2.0720 9620.9 11726.4 160.630 21.23 32.20 .96677 334 
270.000 2.09094 .97998 .019419 2.1773 9846.7 12046.7 161.838 21.17 31.86 .97298 342 
280.000 2.00585 .98507 .018518 2.2805 10070.6 12363.9 162.992 21.12 31.58 .97836 348 
290.000 1.92816 .98942 .017707 2.3819 10292.8 12678.5 164.096 21.08 31.35 .98303 355 
300.000 1.85686 .99316 .016972 2.4816 10513.7 12991.0 165.155 21.05 31.15 .98711 362 
310.000 1.79113 .99640 .016302 2.5800 10733.4 13301.6 166.174 21.03 30.99 .99069 368 
320.000 1.73028 .99920 .015687 2.6771 10952.2 13610.8 167.155 21.02 30.84 .99383 374 
330.000 1.67376 1.00165 .015122 2.7732 11170.3 13918.6 168.103 21.01 30.72 .99660 380 
340.000 1.62108 1.00378 .014599 2.8684 11387.7 14225.3 169.018 21.01 30.62 .99904 386 
350.000 1.57184 1.00565 .014115 2.9627 11604.6 14531.1 169.905 21.01 30.54 1.00121 392 
360.000 1.52569 1.00729 .013663 3.0563 11821.0 14836.1 170.764 21.02 30.46 1.00314 397 
370.000 1.48234 1.00873 .013242 3.1492 12037.2 15140.4 171.598 21.03 30.41 1.00485 403 
380.000 1.44151 1.01000 .012847 3.2415 12253.1 15444.2 172.408 21.05 30.36 1.00638 408 
390.000 1.40300 1.01112 .012477 3.3332 12468.9 15747.6 173.196 21.07 30.32 1.00774 413 
400.000 1.36659 1.01210 .012129 3.4245 12684~6 16050.6 173.963 21.09 30.29 1.00895 419 
410.000 1.33210 1.01298 .011801 3.5153 12900.3 16353.4 174.711 21.12 30.27 1.01004 424 
420.000 1.29940 1.01375 .011491 3.6057 13116.0 16656.1 175.440 21.15 30.26 1.01101 429 
430.000 1.26832 1.01443 .011197 3.6957 13331.8 16958.6 176.152 21.18 30.25 1.01188 434 
440.000 1.23876 1.01504 .010919 3.7854 13547.7 17261.1 176.847 21.22 30.25 1.01267 438 
450.000 1.21060 1.01557 .010655 3.8747 13763~9 17563.6 177.527 21.26 30.26 1.01337 443 
470.000 1.15807 1.01645 .010165 4.0525 14196.9 18169.0 178.844 21.35 30.29 1.01455 453 
500.000 1.08756 1.01742 .009512 4.3174 14849.0 19078.7 180.720 21.50 30~36 1.01591 466 
550.000 .98778 1.01835 .0085% 4.7549 15944.6 20601 • .5 183.622 21.80 30.~6 1.01736 487 
600.000 .90512 1.01874 .007845 5.1886 17053.9 22136.1 186.293 22.14 30.83 1.01813 507 
650.000 .83545 1.01880 .007217 5.6196 18178.9 23684.9 188.772 22.50 31.13 1.01848 526 
700.000 .77589 1.01865 .006684 6.0483 19320.7 25249.4 191.091 22.87 31.45 1.01856 545 
750_000 _72436 1.01837 .006225 6.4753 20479.9 26830.1 193.272 23.23 31.79 1.01846 562 
800.000 .67932 1.01802 .005825 6.9010 21656.5 28428.0 195.334 23.59 32.12 1.01825 579 
850.000 .63961 1.01763 .005475 7.3255 22849.9 30041.9 197.291 23.94 32.44 1.01797 595 
900.000 .60432 1.01721 .005164 7.7491 24059.7 31671.6 199.154 24.27 32.75 1.01764 611 
950.000 .57275 1.01679 .004887 8.1719 25285.1 33316_4 2()(L9J2 24.5R 33.04 L01729 626 

1000.000 .54435 1.01636 .004639 8.5940 26525.1 34975.6 202.634 24.87 33.32 1.01692 641 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S Cv Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K- 1 m/s 

4.800000 MPa 

69.197 30.40490 .27439 2.211704 16.2200 14.3 172.1 74.679 36.31 58.88 .00500 969 
70.000 30.29531 .27223 2.180352 15.9443 61.2 219.6 75.359 36.31 59.05 .00568 962 
80.000 28.89819 .24971 1.819429 12.7068 651.5 817.6 83.353 35.61 60.57 .02158 878 
90.000 27.41937 .23394 1.503797 9.8082 1251.5 1426.6 90.525 33.56 61.16 .05788 798 

100.000 25.81292 .22365 1.222154 7.2235 1853.2 2039.2 96.966 30.19 61.22 .12228 723 
1l0.UUU 24.U018U .21866 .965184 4.9390 2450.3 2650.3 102.797 25.65 61.67 .21724 651 
120.000 21.82829 .22040 .723234 2.9456 3054.6 3274.5 108.240 20.46 65.18 .34016 578 
130.000 18.82624 .23588 .480000 1.2484 3733.7 3988.7 113.921 18.50 86.19 .48552 455 
140.000 11.61397 .35506 .183855 .1574 5146.4 5559.6 125.470 37.29 260.22 .62767 198 
150.000 6.28609 .61226 .080973 .4047 6382.1 7145.6 136.486 29.31 90.80 .71499 211 
160.000 4.97989 .72454 .058806 .6644 6900.5 7864.4 141.136 26.05 59.63 .77199 233 
170.000 4.28762 .79203 .047840 .8719 7279.3 8398.8 144.380 24.39 48.66 .81441 249 
180.000 3.82615 .83824 .040991 1.0492 7600.4 8854.9 146.988 23.40 43.09 .84738 262 
190.000 3.48448 .87199 .036204 1.2070 7890.2 9267.8 149.221 22.75 39.74 .87370 274 
200.000 3.21571 .89763 .032622 1.3512 8160.8 9653.4 151.200 22.30 37.53 .89498 284 
210.000 2.99577 .91765 .029814 1.4855 8418.3 10020.6 152.992 21.98 35.98 .91246 294 
220.000 2.81073 .93361 .027538 1.6121 8666.7 10374.4 154.638 21.75 34.84 .92698 303 
230.000 2.65180 .94653 .025645 1.7329 8908.3 10718.4 156.167 21.57 33.98 .93915 312 
240.000 2.51314 .95714 .024038 1.8489 9144.8 11054.7 157.599 21.43 33.31 .94944 320 
250.000 2.39062 .96595 .022653 1.9611 9377.2 11385.1 158.947 21.33 32.78 .95819 328 
260.000 2.28126 .97332 .021442 2.0700 9606.5 11710.6 160.224 21.25 32.34 .96569 335 
270.000 2.18281 .97955 .020372 2.1764 9833.2 12032.2 161.438 21.18 31.99 .97215 342 
280.000 2.09355 .98484 .019417 2.2804 10057.8 12350.6 162.596 21.13 31.70 .97773 349 
290.000 2.01211 .98936 .018559 2.3825 10280.7 12666.3 163.704 21.09 31.45 .98259 356 
300.000 1.93743 .99325 .017782 2.4830 10502.2 12979.7 164.766 21.06 31.24 .98683 362 
310.000 1.86862 .99660 .017074 2.5820 10722.5 13291.2 165.788 21.04 31.07 .99054 368 
320.000 1.80495 .99951 .016427 2.6797 10941.8 13601.1 166.772 21.03 30.92 .99380 375 
330.000 1.74584 1.00205 .015831 2.7764 11160.2 13909.6 167.721 21.02 30.79 .99668 381 
340.000 1.69076 1.00425 .015280 2.8720 11378.0 14217.0 168.639 21.02 30.68 .99922 386 
350.000 1.63930 1.00619 .014770 2.9668 11595.3 14523.4 169.527 21.02 30.59 1.00147 392 
360.000 1.'9108 1.00788 .01429' 3.0608 11812.1 14828.9 170.387 21.02 30.'2 1.00346 398 
370.000 1.54579 1.00937 .013852 3.1541 12028.6 15133.8 171.223 21.03 30.45 1.00524 403 
380.000 1.50316 1.01068 .013437 3.2468 12244.8 15438.0 172.034 21.05 30.40 1.00682 409 
390.000 1.46295 1.01184 .013048 3.3389 12460.8 15741.9 172.823 21.07 30.36 1.00823 414 
400.000 1.42494 1.01286 .012683 3.4305 12676.7 16045.3 173.592 21.09 30.33 1.00949 419 
410.000 1.38895 1.01376 .012338 3.5216 12892.6 16348.5 174.340 21.12 30.31 1.01062 424 
420.000 1.35481 1.01456 .012013 3.6123 13108.6 16651.5 175.070 21.15 30.29 1.01162 429 
430.000 1.32239 1.01526 .011705 3.7025 13324.6 16954.3 175.783 21.18 30.28 1.01253 434 
440_000 L29155 L015RR _011413 3_ 7925 13540_7 17257_2 1711_479 21_22 30_2R Lot333 439 

450.000 1.26217 1.01643 .011136 3.8820 13757.0 17560.0 177.160 21.26 30.29 1.01406 444 
470.000 1.20738 1.01734 .010623 4.0603 14190.4 18165.9 178.477 21.35 30.31 1.01529 453 
500.000 1.13383 1.01832 .009938 4.3258 14842.9 19076.3 180.355 21.51 30.39 1.01669 467 
550.000 1.02980 1.01927 .008980 4.7641 15939.1 20600.2 183.259 21.80 30.58 1.01818 488 
600.000 .94363 1.01965 .008194 5.1985 17048.9 22135.6 185.931 22.14 30.84 1.01897 508 
650.000 .87101 1.01969 .007537 5.6300 18174.2 23685.1 188.412 22.50 31.14 1.01932 527 
700.000 .80893 1.01952 .006979 6.0592 19316.4 25250.2 190.731 22.87 31.46 1.01939 545 
750.000 .75522 1.01923 .006499 6.4867 20475.9 26831.7 192.913 23.23 31.80 1.01928 562 
800.000 .70828 1.01886 .006082 6.9127 21652.7 28429.7 194.976 23.59 32.12 1.01905 579 
850.000 .66689 1.01844 .005715 7.3375 22846.4 30044.0 196.933 23.94 32.45 1.01875 595 
900.000 .63011 1.01800 .005391 7.7614 24056.3 31674.1 198.796 24.27 32.75 1.01841 611 
950.000 .59721 1.01755 .005102 8.1844 25281.9 33319.2 200.575 24.58 33.05 1.01803 626 

1000.000 .'6760 1.01710 .004842 8.6065 26522.0 34975.7 202.278 24.57 33.33 1.0176' 641 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S CI' Cp W 
J/mol J mol-1K-I m/s 

5.000000 MPa 

69.242 30.41115 .28558 2.213445 16.2615 14.9 179.3 74.687 36.31 58.87 .00489 910 
70.000 30.30783 .28345 2.183824 16.0010 59.2 224.1 75.329 36.31 59.02 .00552 963 
80.000 28.91389 .25998 1.822825 12.7641 648.9 821.8 83.319 35.61 60.52 .02094 880 
90.000 27.43970 .24351 1.507364 9.8679 1248.0 1430.2 90.484 33.56 61.09 .05611 800 

100.000 25.84048 .23272 1.226149 7.2869 1848.4 2041.9 96.915 30.20 61.10 .11849 725 
110.000 24.04201 .22739 .969983 5.0078 2443.2 2651.2 102.730 25.67 61.42 .21046 654 
120.000 21.89531 .22888 .729611 3.0226 3043.1 3271.4 108.138 20.47 64.55 .32956 583 
130.000 18.98086 .24371 .490536 1.3392 3708.6 3972.0 113.711 18.47 83~31 .47068 464 
140.000 12.74418 .33705 .212462 .2021 4972.7 5365.0 123.963 36.97 229.53 .61113 211 
150.000 6.80114 .58947 .089370 .3730 6287.4 7022.6 135.461 29.79 99.22 .70345 210 
160.000 5.28728 .71086 .063380 .6373 6843.7 7789.4 140.424 26.33 62.40 .76315 232 
170.000 4.51991 .78263 .051063 .8502 7237.3 8343.5 143.787 24.57 50.09 .80738 248 
180.000 4.01838 .83140 .043514 1.0318 7566.6 8810.9 146.460 23.52 43.98 .84169 262 

190.000 3.65116 .86686 .038295 1.1929 7861.7 9231.2 148.733 22.84 40.36 .86905 274 
200.000 3.36436 .89372 .034419 1.3398 8136.0 9622.2 150.740 22.37 37.99 .89118 285 
210.000 3.13083 .91465 .031397 1.4763 8396.4 9993.4 152.551 22.04 36.34 .90935 294 
220_000 2_93506 _9.'H31 _028957 1.6049 8646.9 10350.5 154.212 21.79 35.13 .92443 303 
230.000 2.76740 .94479 .026935 1.7273 8890.3 10697.0 155.753 21.60 34.22 .93707 312 
240.000 2.62143 .95584 .025224 1.8447 9128.2 11035.5 157.194 21.46 33.51 .94776 320 
250.000 2.49269 .96500 .023751 1.9581 9361.8 11367.7 158.550 21.35 32.95 .95685 328 
260.000 2.37792 .97266 .022467 2.0682 9592.1 11694.8 159.833 21.27 32.49 .96463 335 
270.000 2.27473 .97913 .021333 2.1755 9819.7 12017.8 161.052 21.20 32.12 .97133 343 
280.000 2.18125 .98462 .020324 2.2804 10045.1 12337.3 162.214 21.15 31.81 .91113 349 
290.000 2.09605 .98932 .019418 2.3833 10268.6 12654.1 163.326 21.11 31.55 .98216 356 
300.000 2.01796 .99335 .018598 2.4844 10490.7 12968.5 164.392 21.08 31.33 .98656 363 
310.000 1.94605 .99683 .017853 2.5841 10711.5 13280.8 165.416 21.05 31.15 .99041 369 
320.000 1.87955 .99984 .017170 2.6824 10931.3 13591.5 166.402 21.04 30.99 .99379 375 
330.000 1.81783 1.00246 .016543 2.7796 11150.2 13900.8 167.354 21.03 30.86 .99677 381 
340.000 1.76035 1.00474 .015965 2.8758 11368.4 14208.8 168.273 21.02 30.75 .99940 387 
3::m.ooo 1.70666 1.00674 .01'428 2.9710 11'86.0 14515.7 169.163 21.02 30.65 1.00173 393 
360.000 1.65637 1.00849 .014930 3.0654 11803.2 14821.8 170.026 21.03 30.57 1.00380 398 
370.000 1.60915 1.01003 .014465 3.1591 12019.9 15127.2 170.862 21.04 30.5Q 1.00564 404 
380.000 1.56471 1.01138 .014030 3.2522 12236.4 15431.9 171.675 21.05 30.45 1.00728 409 
390.000 1.52280 1.01258 .013622 3.3446 12452.7 15736.2 172.465 21.07 30.40 1.00874 415 
400.000 1.48319 1.01363 .013238 3.4365 12668.9 16040.0 173.234 21.10 30.37 1.01004 420 
410.000 1.44569 1.01455 .012877 3.5279 12885.0 16343.6 173.984 21.12 30.34 1.01120 425 
420.000 1.41013 1.01537 .012536 3.6189 13101.2 16646.9 174.71S 21.15 30.33 1.01225 430 
4~n_oon '_~7636 1_nt{,()<} _012214 3_7094 11~17_4 16950_1 17'L42R ,,_ 19 ::\n_~' 1_0nlR 4l~ 

440.000 1.34423 1.01673 .011909 3.7996 13533.7 17253.3 176.125 21.22 30.31 1.01401 440 
450.000 1.31364 1.01729 .011619 3.8894 13750.2 17556.4 176.807 21.26 30.32 1.01476 444 
470.000 1.25659 1.01822 .011081 4.0682 14183.9 18162.9 178.125 21.35 30.34 1.01603 454 
500.000 1.18002 1.01923 .010365 4.3342 14836.8 19074.0 180.004 21.51 30.41 1.01747 467 
550.000 1.07174 1.02019 .009363 4.7734 15933.6 20598.9 182.911 21.81 30.60 1.01900 489 
600.000 .98207 1.02057 .008542 5.2084 17043.9 22135.2 185.584 22.14 30.86 1.01980 509 
650.000 .90650 1.02059 .007856 5.6405 18169.6 23685.4 188.066 22.50 31.16 1.02016 528 
700.000 .84190 1.02041 .007274 6.0702 19312.2 25251. 1 190.386 22.87 31.48 1.02022 546 
750.000 .78602 1.02009 .006774 6.4980 20471.9 26833.1 192.569 23.23 31.80 1.02010 563 
800.000 .73718 1.01969 .006338 6.9244 21648.9 28431.5 194.632 23.59 32.13 1.01986 580 
850.000 .69412 1.01925 .005956 7.3495 22842.8 30046.2 196.590 23.94 32.45 1.01954 596 
900.000 .65586 1.01878 .005618 7.7737 24053.0 31676.6 198.454 24.27 32.76 1.01917 612 
9::10.000 .62163 1.01531 .00::1316 5.1970 2::1Z75.7 33322.1 200.233 24.!)~ 33.0::1 I.U1575 621 

1000.000 .59082 1.01784 .005046 8.6196 26519.0 34981.8 201.935 24.87 33.33 1.01838 642 
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TIK I p 
mollL 

69.286 30.41739 
70.000 30.32031 
80.000 28.92952 
90.000 27.45991 

1(XL 000 25 _ R67R 1 

110.000 24.08168 
120.000 21. 96066 
130.000 19.12545 
140.000 13.61022 
150.000 7.35799 
160.000 5.60773 
170.000 4.75814 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 

4.21386 
3.81981 
3.51426 
3.26672 
3.05996 
2.88338 
2.72997 
2.59490 
2.47467 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

z I aPlaT 
MPa/K 

.29675 2.215181 

.29467 2.187290 

.27023 1.826214 

.25306 1.510918 
_24177 L230120 
.23610 .974733 
.23732 .735866 
.25154 
.32823 
.56665 
.69704 
.77318 
.82455 
.86173 
.88982 
.91167 
.92903 
.94306 
.95455 
.96407 
.97202 

.500546 

.237815 

.098689 

.068241 

.054427 

.046122 

.040443 

.036256 

.033010 

.030400 

.028244 

.026424 

.024862 

.023502 

E H S CV Cp aPlap I 
MPa·L/mol J/mol J mol- IK- 1 

5.200000 MPa 

16.3029 
16.0578 
12.8214 
9.9274 
7_3<;01 
5.0762 
3.0987 
1.4279 
.2650 
.3467 
.6114 
.8290 

1.0146 
1.1790 
1.3286 
1.4673 
1.5978 
1. 7218 
1.8406 
1.9552 
2.0664 

15.5 
57.2 

646.2 
1244.5 
lR4:\_6 

2436.3 
3031.8 
3684.9 
4841.1 
6187.4 
6785.1 
7194.5 

186.5 74.696 
228.7 75.299 
826.0 83.285 

1433.9 90.444 
2044_6 %_R65 

2652.2 102.663 
3268.6 108.038 
3956.8 113.513 
5223.2 122.841 
6894.1 134.417 
7712.4 139.713 
8287.4 143.203 

7532.4 8766.4 145.943 
7833.0' 9194.3 148.258 
811 1. 1 9590.8 150.292 
8374.3 9966.1 152.123 
8627.1 10326.4 153.800 
8872.2 10675.6 155.352 
9111.5 11016.3 156.802 
9346.4 11350.3 158.166 
9577.7 11679.0 159.455 

36.31 
36.31 
35.62 
33.57 

58.85 
59.00 
60.48 
61.02 

:\0_21 tlO_Q7 

25.68 61.18 
20.48 63.96 
18.45 80.81 
36.61 197.94 
30.25 108.09 
26.59 65.35 
24.74 51.57 
23.64 
22.93 
22.44 
22.09 
21.83 
21.64 
21.49 
21.38 
21.29 

44.90 
40.99 
38.46 
36.70 
35.42 
34.46 
33.71 
33.12 
32.64 

liP 

.00479 

.00537 

.02034 

.05448 
_11<:'00 

.20421 

.31980 

.45699 

.59534 

.69192 

.75435 

.80038 

.83604 

.86445 

.88741 

.90626 

.92190 

.93502 

.94609 

.95552 

.96359 

W 
mls 

971 
965 
881 
802 
127 

657 
587 
472 
226 
210 
231 
248 
262 
274 
285 
295 
304 
312 
321 
328 
336 

270.000 2.36668 .97873 .022304 2.1746 9806.2 12003.4 160.679 21.22 32.25 .97053 343 

280.000 2.26896 .98443 .021239 2.2804 10032.3 12324.1 161.846 21.16 31.92 .97654 350 
290.000 2.17995 .98929 .020284 2.3841 10256.6 12642.0 162.961 21.12 31.65 .98176 357 
300.000 2.09843 .99346 .019420 2.4860 10479.3 12957.3 164.030 21.09 31.42 .98631 363 
310.000 
320~OOO 

330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 
900.000 
950_000 

1000.000 

2.02341 .99706 
1.95407 1.00018 
1.88974 1.00288 
1.82985 1.00524 
1.77393 1.00731 
1. 72157 1.00911 
1.67241 1.01070 
1.62616 1.01209 
1.58254 1.01332 
1.54133 1.01440 
1.50233 1.01536 
1.46535 1.01620 
1. 43022 L 01694 
1.39682 1.01759 
1.36501 1.01817 
1.30570 1.01912 
1.22612 1.02015 
L 11360 1.02112 
1.02043 1.02149 
.94192 1.02150 
.87482 1.02129 
.81677 1.02095 
.76604 1.02053 
.72131 1.02006 
.68157 1.01957 
_64601 L01907 
.61401 1.01858 
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.018636 

.017919 

.017260 

.016653 

.016090 

.015567 

.015080 

.014625 

.014197 

.013796 

.013418 

.013062 

.012725 

.012406 

.012103 

.011541 

.010794 

.009748 

.008892 

.008177 

.007570 

.007048 

.006595 

.006197 

.005845 
_005531 
.005249 

2.5863 10700.6 13270.5 165.058 
2.6852 10920.9 13582.0 166.046 
2.7829 11140.2 13891.9 167.000 
2.8796 11358.8 14200.6 167.922 
2.9753 11576.8 14508.1 168.813 
3.0701 11794.3 14814.8 169.677 
3.1642 1201 1.4 15120.6 170.515 
3.2576 12228.1 15425.9 171.329 
3.3504 12444.7 15730.5 172.120 
3.4426 12661.1 16034.8 172.891 
3.5343 12877.5 16338.8 173.641 
3.6256 13093.8 16642.5 174.373 
3.7164 13310.2 16946.0 175.087 
3.8068 13526.7 17249.5 175.785 
3.8969 13743.4 17552.9 176.467 
4.0761 14177.4 18160.0 177.787 
4.3427 14830.8 19071.8 179.667 
4.7827 15928.2 20597.7 182.576 
5.2184 17038.9 22134.8 185.251 
5.6510 18165.0 23685.6 187.733 
6.0812 19307.9 25251.9 190.055 
6.5094 20467.9 26834.4 192.238 
6.9362 21645.2 28433.3 194.302 
7.3616 22839.3 30048.4 196.260 
7.7860 24049.6 31679.1 198.124 
8_2096 25275_5 33324_9 199.904 
8.6324 26516.0 34985.0 201.606 

21.06 
21.04 
21.03 
21.03 
21.03 
21.03 
21.04 
21.06 
21.08 
21.10 
21.13 
21.16 
21.19 
21.23 
21.27 
21.36 
21.51 
21.81 
22.14 
22.50 
22.87 
23.23 
23.59 
23.94 
24.27 
24.58 
24.87 

31.23 .99029 
31.07 .99380 
30.93 .99688 
30.81 .99960 
30.71 1.00201 
30.62 1.00415 
30.55 1.00605 
30.49 1.00774 
30.45 1.00925 
30.41 1.01060 
30.38 1.01180 
30.36 1.01287 
30.35 1. 01384 
3U.34 I.Ul47U 

30.34 1. 01547 
30.36 1.01677 
30.43 1.01826 
30.62 1.01983 
30.87 1.02065 
31.17 1.02100 
31.49 1.02106 
31. 81 1.02092 
32.14 1.02066 
32.46 1.02033 
32.77 1.01994 
33.06 1.01953 
33.34 1.01911 

370 
376 
382 
388 
393 
399 
404 
410 
415 
420 
425 
430 
435 
44U 

445 
454 
468 
489 
509 
528 
546 
564 
580 
596 
612 
627 
642 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z l·aPlaT I aPlapl E HI S Cv Cp I liP 
W 

mol/L MPa/K MPa-L/mo} J/mo) J mol-1K- 1 mls 

5.500000 MPa 

69.353 30.42672 .31348 2.217776 16.3650 16.4 197.2 74.708 36.31 58.83 .00466 972 
70.000 30.33894 .31148 2.192480 16.1428 54.2 235.4 75.255 36.31 58.96 .00516 967 
80.000 28.95285 .28559 1.831282 12.9073 642.3 832.3 83.234 35.62 60.42 .01953 884 
90.000 27.48999 .26737 1.516224 10.0165 1239.3 1439.4 90.383 33.58 60.92 .05227 805 

100.000 25.90837 .25532 1.236033 7.4445 1836.4 2048.7 96.790 30.22 60.80 .11025 731 
110.000 24.14019 .24911 .981771 5.1781 2426.0 2653.8 102.565 25.69 60.83 .19571 661 
120.000 22.05575 .24993 .745031 3.2116 3015.4 3264.8 107.893 20.49 63.13 .30651 594 
130.000 19.32651 .26329 .514721 1.5575 3652.0 3936.5 113.237 18.43 77.64 .43835 483 
140.000 14.55873 .32455 .269780 .3762 4697.1 5074.8 121.629 36.19 163.97 .57325 246 
150.000 8.26102 .53383 .114449 .3214 6030.2 6696.0 132.838 30.82 120.39 .67473 211 
160.000 6.11368 .67624 .076110 .5756 6693.9 7593.5 138.649 26.98 70.06 .74123 231 
170.000 5.12690 .75897 .059750 .7986 7128.8 8201.6 142.341 25.00 53.91 .78997 247 
180.000 4.51327 .81426 .050197 .9896 7480.2 8698.9 145.186 23.82 46.32 .82763 262 
19U.OUO 4.07650 .85405 .043774 1.1586 7789.4 9138.6 147.564 23.06 41.97 .85759 274 
200.000 3.74149 .88400 .039090 1.3121 8073.4 9543.4 149.641 22.54 39.18 .88181 285 
210.000 3.47210 .90722 .035488 1.4541 8341.0 9925.0 151.504 22.17 37.26 .90167 295 
220.000 3.24834 .92564 .032610 1.5873 8597.1 10290.3 153.203 21.90 35.87 .91816 304 
230.000 3.05803 .94050 .030244 1.7137 8845.0 10643.:1 1:14.773 21.69 34.82 .93198 313 

240.000 2.89323 .95265 .028255 1.8346 9086.5 10987.5 156.238 21.54 34.01 .94364 321 
250.000 2.74850 .96270 .026553 1.9511 9323.2 11324.3 157.613 21.41 33.37 .95357 329 
260.000 2.61994 .97110 .025076 2.0638 9556.1 11655.4 158.911 21.32 32.86 .96206 336 
270.000 1.50467 .97&17 .. 01377& 2.1735 97&5.9 119&1.& 160.1113 21.24 32.44 .96936 344 

280.000 2.40051 .98416 .022626 2.2806 10013.3 12304.4 161.317 21.19 32.09 .97568 351 
290.000 2.30575 .98927 .021595 2.3855 10238.5 12623.9 162.438 21.14 31.80 .98117 357 
300.000 2.21905 .99366 .020665 2.4884 10462.1 12940.7 163.512 21.10 31.56 .98596 364 
310.000 2.13933 .99744 .019821 2.5896 10684.3 13255.2 164.543 21.08 31.35 .99015 370 
320.000 2.06571 1.00071 .019050 2.6894 10905.3 13567.8 165.535 21.06 31.18 .99383 377 
330.000 1.99744 1.00355 .018343 2.7880 11125.3 13878.8 166.492 21.04 31.03 .99707 383 
340.000 1.93393 1.00602 .017692 2.8854 11344.5 14188.4 167.417 21.04 30.90 .99992 388 
350.000 1.87465 1.00818 .017089 2.9818 11563.0 14496.9 168.311 21.04 30.79 1.00245 394 
360.000 1.81917 1.01007 .016530 3.0772 11781.0 14804.3 169.177 21.04 30.70 1.00470 400 
370.000 1.76711 1.01172 .016008 3.1719 11998.5 15110.9 170.017 21.05 30.62 1.00669 405 
380.000 1.71813 1.01318 .015521 3.2659 12215.7 15416.9 170.833 21.07 30.56 1.00846 411 
390.000 1.67197 1.01446 .015065 3.3592 12432.7 15722.2 171.626 21.08 30.51 1.01004 416 
400.000 1.62836 1.01558 .014637 3.4519 12649.5 16027.1 172.398 21.11 30.47 1.01145 421 
410.000 1.58709 1.01658 .014234 3.5441 12866.1 16331.6 173.150 21.13 30.44 1.01271 426 
420.000 1.54798 1.01745 .013853 3.6357 13082.8 16635.8 173.883 21.16 30.41 1.01384 431 
430.000 1.51083 1.01822 .013494 3.7270 13299.5 16939.9 174.599 21.19 30.40 1.01484 436 
440.000 1.47551 1.01890 .013154 3.8178 13516.3 17243.8 175.297 21.23 30.39 1.01574 441 
450.000 1.44188 1.01949 .012831 3.9082 13733.2 17547.7 175.980 21.27 30.39 1.01655 446 
470.000 1.37920 1.02048 .012233 4.0880 14167.8 18155.6 177.302 21.36 30.40 1.01791 455 
500.000 1.29510 1.02153 .011438 4.3555 14821.8 19068.5 179.185 21.51 30.47 1.01946 469 
550.000 1.17624 1.02251 .010327 4.7967 15920.0 20596.0 182.096 21.81 30.65 1.02108 490 
600.000 1.07184 1.02281 .009417 5.2335 17031.4 22134.2 184.773 22.14 30.89 1.02193 510 
650.000 .99494 1.02286 .008658 5.6669 18158.2 23686.2 187.257 22.50 31.19 1.02228 529 
700.000 .92409 1.02262 .008014 6.0977 19301.5 25253.3 189.580 22.87 31.50 1.02232 547 
750.000 _86280 1_02224 _007461 fl. ",2M 204.62.0 26&36_6 19L 764 23.23 31.&3 1.02217 5M 
800.000 .80924 1.02179 .006981 6.9539 21639.6 28436.1 193.829 23.59 32.15 1.02188 581 
850.000 .76201 1.02128 .006559 7.3798 22834.0 30051.7 195.788 23.94 32.47 1.02152 597 
900.000 .72005 1.02076 .006186 7.8046 24044.7 31683.0 197.652 24.27 32.78 1.02110 613 
950.000 .68251 1.02022 .005853 8.2285 25270.8 33329.3 199.433 24.58 33.07 1.02066 628 

1000.000 .64872 1.01969 .005555 8.6517 26511.5 34989.7 201.136 24.87 33.35 1.02021 643 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K-1 mls 

6.000000 MPa 

69.464 30.44218 .3 .... 126 2.222079 16.4685 18.0 215.1 74.729 36.31 58.79 .00447 975 

70.000 30.36978 .33945 2.201106 16.2844 49.2 246.8 75.181 36.32 58.90 .00487 971 
80.000 28.99137 .31114 1.839690 13.0500 635.8 842.8 83.150 35.63 60.32 .01838 888 
90.000 27.53955 .29115 1.525003 10.1644 1230.7 1448.6 90.284 33.60 60.75 .04909 810 

100.000 25.97483 .27782 1.245774 7.6007 1824.7 2055.7 96.668 30.25 60.51 .10343 736 
110.000 24.23522 .27069 .993276 5.3462 2409.3 2656.8 102.404 25.72 60.28 .18351 668 
120.000 22.20710 .27080 .759780 3.3964 2989.3 3259.5 107.660 20.52 61.88 .28741 604 
130.000 19.62770 .28281 .536515 1. 7656 3602.3 3908.0 112.820 18.41 73.43 .41148 501 
140.000 15.62699 .32985 .311865 .5748 4533.4 4917.4 120.268 35.76 132.77 .54063 276 
150.000 9.82447 .48968 .144379 .3286 5770.1 6380.8 130.368 31.37 129.94 .64664 220 
160.000 7.02235 .64226 .090877 .5287 6534.1 7388.5 136.891 27.56 78.25 .71960 231 
170.000 5.77218 .73540 .069405 .7528 7015.5 8055.0 140.938 25.40 58.05 .77284 247 
180.000 5.02892 .79720 .057445 .9506 7391.2 8584.3 143.966 24.11 48.82 .81380 262 
190.000 4.51424 .84135 .049624 1.1264 7715.5 9044.6 146.456 23.28 43.66 .84635 274 
200.000 4.12647 .87439 .044025 1.2858 8009.8 9463.8 148.607 22.71 40.41 .87262 285 
210.000 3.81851 .89991 .039776 1.4329 8285.0 9856.3 150.522 22.30 38.20 .89418 296 
220.000 3.56502 .92009 .036414 1.5706 8547.0 10230.0 152.261 22.00 36.62 .91205 305 
230.000 3.35090 .93632 .033673 1.7009 8799.4 10590.0 153.861 21.78 35.43 .92703 314 
240.000 3.16648 .94957 .031384 1.8252 9044.7 10939.6 155.350 21.61 34.53 .93967 322 
250.000 3.00520 .96051 .029436 1.9446 9284.6 11281. 1 156.744 21.47 33.81 .95041 330 
260.000 2.86243 .96963 .027753 2.0601 9520.1 11616.2 158.058 21.37 33.23 .95961 338 
270.000 2.73479 .97730 .026280 2.1721 9752.2 11946.2 159.304 21.29 32.77 .96751 345 
280.000 2.61972 .98379 .024977 2.2813 9981.5 12271.8 160.488 21.22 32.38 .97435 352 
290.000 2.51524 .98932 .023815 2.3881 10208.5 12594.0 161.619 21.17 32.06 .98029 359 
300.000 2.41981 .99406 .022769 2.4928 10433.6 12913.2 162.701 21.13 31.79 .98546 365 
310.000 2.33219 .99814 .021822 2.5956 10657.2 13229.8 163.739 21.10 31.56 .98998 372 

320.000 2.25137 1.00166 .020959 2.6969 10879.4 13544.4 164.738 21.08 31.36 .99395 378 
330.000 2.17651 1.00471 .020169 2.7967 11100.5 13857.2 165.700 21.06 31.20 .99745 384 
340.000 2.10692 1.00737 .019442 2.8954 11320.7 14168.4 166.629 21.06 31.05 1.00053 390 
350.000 2.04203 1.00968 .018771 2.9929 11540.1 14478.4 167.528 21.05 30.93 1.00326 396 

360.000 1.98134 1.01171 .018148 3.0894 11758.9 14787.2 168.398 21.06 30.83 1.00568 401 
370.000 1.92441 1.01348 .017569 3.1851 11977 .2 15095.1 169.241 21.06 30.75 1.00782 407 
380.000 1.87090 1.01503 .017029 3.2800 12195.1 15402.1 170.060 21.08 30.67 1.00973 412 
390.000 1.82048 1.01640 .016523 3.3741 12412.8 15708.6 170.856 21.09 30.61 1.01143 418 
400.000 1.77288 1.01760 .016048 3.4677 12630.1 16014.5 171.631 21.11 30.57 1.01294 423 
410.000 1.72785 1.01865 .015602 3.5606 12847.4 16319.9 172.385 21.14 30.53 1.01429 428 
420.000 1.68517 1.01958 .015181 3.6530 13064.6 16625.1 173.120 21.17 30.50 1.01550 433 
430.000 1.64467 1.02039 .014784 3.7449 13281.8 16930.0 173.838 21.20 30.48 1.01657 438 
440.000 1.60616 1.02111 .014408 3.8363 13499.1 17234.7 174.538 21.24 30.47 1.01754 443 
450.000 1.56951 1.02174 .014052 3.9273 13716.5 17539.3 175.223 21.28 30.46 1.01840 448 
470.000 1.50120 1.02277 .013393 4.1082 14151.8 18148.6 176.548 21.36 30.47 1.01985 457 
500.000 1.40962 1.02387 .012517 4.3772 14806.8 19063.3 178.434 21.51 30.52 1.02150 470 
550.000 1.28022 1.024%7 .011294 4.%204 15906.6 20593.3 1%1.351 21.81 30.69 1.02321 492 
600.000 1.17315 1.02521 .010295 5.2588 17019.1 22133.6 184.031 22.15 30.93 1.02409 512 
650.000- 1.08296 1.02515 .009462 5.6935 18146.9 23687.2 186.518 22.50 31.22 1.02444 531 
700.000 1.00590 1.02485 .008757 6.1256 19291.0 25255.8 188.843 22.87 31.53 1.02446 549 
750.000 .93924 1.02442 .008151 6.5554 20452.2 26840.3 191.029 23.23 31.85 1.02427 566 
800.000 .88099 1.02389 .007624 6.9835 21630.4 28440.9 193.095 23.59 32.17 1.02394 583 
850.000 .82963 1.02333 .007163 7.4102 22825.3 30057.5 195.055 23.94 32.49 1.02353 599 
900.000 .78399 1.02274 .006754 7.8358 24036.4 31689.6 196.920 24.27 32.79 1.02306 614 
950.000 .74316 1.02214 .006391 8.2603 25262.9 33336.6 198.701 24.58 33.08 1.02257 630 

1000.000 .70641 1.02155 .006064 8.6840 26504.0 34997.7 200.405 24.87 33.36 1.02206 644 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z .PI.T I .PI·P E HI s Cv Cp I liP I w mol/L MPa/K MPa·L/mol J/mol J mol-1K- t mls 

6.500000 MPa 

69.575 30.45753 .36892 2.226352 16.5718 19.6 233.0 74.750 36.32 58.75 .00432 978 
70.000 30.40035 .36737 2.209702 16.4258 44.3 258.1 75.108 36.32 58.83 .00462 974 
80.000 29.02948 .33663 1.848051 13.1922 629.5 853.4 83.066 35.64 60.22 .01741 892 
90.000 27.58838 .31485 1.533704 10.3115 1222.3 1457.9 90.186 33.61 60.59 .04642 814 

100.000 26.03995 .30022 1.255377 7.7558 1813.3 2062.9 96.547 30.27 60.23 .09771 742 
110.000 24.32731 .29214 1.004519 5.5122 2393.1 2660.3 102.248 25.75 59.77 .17325 675 
120.000 22.35052 .29148 .773938 3.5772 2964.5 3255.3 107.439 20.54 60.77 .27133 614 
130.000 19.89587 .30225 .556493 1.9657 3557.8 3884.5 112.445 18.41 70.15 .38882 517 
140.000 16.37389 .34103 .345499 .7733 4417.5 4814.5 119.311 35.52 116.12 .51261 300 
150.000 11.24430 .46350 .175788 .3811 5543.7 6121.8 128.324 31.49 127.68 .62006 234 
160.000 7.99440 .61118 .107715 .5048 6368.3 7181.4 135.179 28.03 85.58 .69843 234 
170.000 6.45382 .71254 .080093 .7164 6898.0 7905.1 139.574 25.77 62.32 .75600 248 
180.000 5.56483 .78046 .065291 .9165 7299.8 8467.9 142.794 24.39 51.42 .80020 262 
190.000 4.96411 .82886 .055863 1.0972 7640.1 8949.5 145.399 23.49 45.42 .83528 275 
200.000 4.51910 .86496 .049233 1.2616 7945.3 9383.6 147.627 22.87 41.69 .86360 286 
210.000 4.16989 .89276 .044265 1.4133 8228.4 9787.2 149.596 22.43 39.17 .88681 296 
220.000 3.88497 .91467 .040374 1.5551 8496.4 10169.5 151.375 22.11 37.39 .90607 306 
230.UOO 3.04591 .93227 .037225 1.6890 8753.6 10536.4 153.007 21.86 36.06 .92219 315 
240.000 3.44108 .94661 .034612 1.8166 9002.8 10891.7 154.519 21.68 35.05 .93579 323 
250.000 3.26271 .95843 .032401 1.9389 9245.8 11238.1 155.933 21.53 34.25 .94736 331 
260.000 3.10534 .96827 .030498 2.0569 9484.1 11577.3 157.263 21.42 33.61 .95725 339 
270.000 2.96503 .97653 .028840 2.1713 9718.:5 11910.7 158.522 21.33 33.10 .9657' 346 

280.000 2.83883 .98351 .027378 2.2825 9949.8 12239.5 159.718 21.26 32.67 .97310 353 
290.000 2.72448 .98945 .026077 2.3912 10178.6 12564.3 160.858 21.20 32.31 .97947 360 
300.000 2.62020 .99454 .024910 2.4976 10405.2 12885.9 161.948 21.16 32.02 .98503 367 
310.000 2.52459 .99891 .023855 2.6020 10630.1 13204.8 162.994 21.13 31.76 .98989 373 
320.000 2.43650 1.00268 .022897 2.7047 10853.6 13521.3 163.999 21.10 31.55 .99415 379 
330.000 2.35500 1.00594 .022020 2.8059 11075.8 13835.9 164.967 21.08 31.37 .99789 386 
340.000 2.27931 1.00878 .021215 2.9058 11297.0 14148.7 165.901 21.07 31.21 1.00120 391 
350.000 2.20877 1.01125 .020473 3.0044 11517.3 14460.2 166.803 21.07 31.08 1.00412 397 
360.000 2.14285 1.01340 .019785 3.1020 11737.0 14770.3 167.677 21.07 30.96 1.00671 403 
370.000 2.08106 1.01529 .019146 3.1986 11956.1 15079.5 168.524 21.08 30.87 1.00900 408 
380.000 2.02301 1.01694 .018551 3.2944 12174.7 15387.7 169.346 21.09 30.79 1.01104 414 
390.000 1.96833 1.01839 .017994 3.3894 12393.0 15695.3 170.145 21.10 30.72 1.01285 419 
400.000 1.91674 1.01966 .017472 3.4837 12611.0 16002.2 170.922 21.12 30.66 1.01447 424 
410.000 1.86794 1.02077 .016982 3.5774 12828.8 16308.6 171.679 21.15 30.62 1.01591 430 
420.000 1.82172 1.02175 .016520 3.6705 13046.5 16614.6 172.416 21.18 30.59 1.01720 435 
430.000 1.77786 1.02261 .016084 3.7631 13264.2 16920.3 173.135 21.21 30.56 1.01834 439 
440.000 1.73618 1.02336 .015672 3.8551 13482.0 17225.8 173.838 21.24 30.54 1.01937 444 
450.000 1.69651 1.02402 .015282 3.9467 13699.8 17531.2 174.524 21.28 30.53 1.02028 449 
470.000 1.62261 1.02510 .014560 4.1287 14135.9 18141.8 175.852 21.37 30.53 1.02183 458 
500.000 1.52356 1.02624 .013601 4.3991 14792.1 19058.4 177.742 21.52 30.58 1.02356 472 
550.000 1.38369 1.02725 .012266 4.8443 15893.2 20'90.8 180.663 21.81 30.14 1.02531 493 
600.000 1.26800 1.02756 .011176 5.2843 17007.0 22133.2 183.347 22.15 30.97 1.02627 513 
650.000 1.17058 1.02746 .010269 5.7205 18135.6 23688.5 185.837 22.50 31.25 1.02662 532 
700.000 1.08734 1.02710 .009501 6.1536 19280.6 25258.5 188.163 22.87 31.56 1.02661 550 
750.000 1.01535 1.02660 .008842 6.5845 20442.4 26844.2 190.351 23.24- 31.87 1.02638 567 
800.000 .95243 1.02601 .008270 7.0134 21621.2 28445.9 192.419 23.59 32.19 1.02601 584 
850.000 .89696 1.02538 .007768 7.4409 22816.7 30063.4 194.380 23.94 32.51 1.02554 600 
900.000 .84767 1.02473 .007324 7.8671 24028.3 31696.3 196.246 24.27 32.81 1.02503 616 
950.000 .80357 1.02407 .OOt\91Q 8.1922 25255.2 3334.4.1 198.028 24.58 33.10 1.02448 631 

1000.000 .76388 1.02342 .006575 8.7164 26496.6 35005.9 199.733 24.87 33.37 1.02392 646 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z 
I ,PI,T aPlap E H S Cv Cp liP W 

moJ/L MPa/K MPa·L/mo} J/mol J mol-1K- 1 m/s 

7.000000 MPa 

69.685 30.47278 .39647 2.230596 16.6750 21.2 250.9 74.771 36.32 58.71 .00420 980 
70.000 30.43066 .39523 2.218269 16.5670 39.4 269.5 75.036 36.32 58.77 .00441 978 
80.000 29.06718 .36205 1.856366 13.3341 623.1 864.0 82.984 35.65 60.13 .01659 895 
90.000 27.63653 .33848 1.542330 10.4579 1213.9 1467.2 90.089 33.63 60.43 .04416 819 

100.000 26.10379 

110.000 24.41670 
120.000 22.48693 
130.000 20.13842 
140.000 16.95047 
150.000 12.44667 
160.000 8.98489 
170.000 7.16481 

.322n 1.2648~0 

.31346 1.015518 

.31200 .787570 

.32158 .575035 

.35477 .373967 

.45094 .206688 

.58564 .126251 

.69121 .091824 
180_000 

190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 

360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 
900.000 
950.000 

1000.000 

6_11910 

5.42531 
4.91893 

_764~7 

.81674 

.85578 
4.52595 .88579 
4.20798 .90942 
3.94290 .92836 
3.71692 .94377 
3.52092 .95646 
3.34858 .96700 
3.19533 .97585 
3.05781 .98332 
2.93343 .98967 
2.82019 .99509 
2.71650 .99975 
2.62108 1.00376 
2.53289 1.00724 
2.45106 1.01025 
2.37487 1.01287 

2.30370 1.01516 
2.23704 1.01715 
2.17444 1.01890 
2.11551 1.02043 
2.05992 1.02176 
2.00738 1.02294 
1.95762 1.02397 
1.91041 1.02487 
1.86556 1.02565 
1. 82288 1.02634 
1. 74341 1.02746 
1.63693 1.02864 
1 .48664 1.02966 
1.36238 1.02994 
1.25778 1.02978 
1.16841 1.02937 
1.09112 1.02880 
1.02357 1.02814 
.96402 1.02744 
.91110 1.02672 
.86375 1.02600 

.82113 1.02530 
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_07~754 

.062502 

.054720 

.048960 

.044491 

.040901 

.037941 

.035447 

.033312 

.031458 

.029828 

.028382 

.027088 

.025922 

.024863 

.023897 

.023011 

.022196 

.021441 

.020741 

.020088 

.019479 

.018909 

.018373 

.017869 

.017394 

.016945 

.016520 

.015734 

.014692 

.013242 

.012061 

.011079 

.010247 

.009535 

.008916 

.008374 

.007895 

.007468 

.007086 

7.9096 
5.6762 
3.7546 
2.1591 

.9674 

.4574 

.5099 

.6927 
_R891 

1.0720 
1.2401 

1802.1 

2377.4 
2940.9 
3517.3 
4327.0 
5356.3 
6204.3 
6777.6 
7206_4 

7563.4 
7880.0 

2070.3 96.429 

2664.1 102.096 
3252.2 107.227 
3864.9 112.102 
4740.0 118.564 
5918.7 126.689 
6983.3 133.573 
7754.6 138.256 
8350_~ 14L664 
8853.6 144.387 
9303.0 146.693 

1.3956 8171.2 9717.9 148.718 
1.5411 8445.5 10109.0 150.538 
1.6783 8707.6 10482.9 152.201 
1.8089 8960.7 10844.0 153.738 
1.9339 9207.0 11195.2 155.171 
2.0544 9448.0 11538.5 156.518 
2.1710 9684.8 11875.5 157.790 
2.2843 9918.1 12207.4 158.997 
2.3948 10148.7 12534.9 160.147 
2.5029 10376.9 12859.0 161.245 
2.6089 10603.2 13180.0 162.298 
2.7130 10827.9 13498.5 163.309 
2.8155 11051.2 13814.8 164.282 
2.9165 11273.4 14129.3 165.221 
3.0163 11494.7 14442.2 166.128 

3.1149 11715.2 14753.8 167.006 
3.2125 11935.1 15064.2 167.856 
3.3092 12154.4 15373.6 168.682 
3.4051 12373.3 15682.2 169.483 
3.5001 12591.9 15990.1 170.263 
3.5946 12810.4 16297.5 171.022 
3.6883 13028.6 16604.4 171.761 
3.7815 13246.8 16911.0 172.483 
3.8742 13465.0 17217.2 173.187 
3.9664 13683.3 17523.4 173.875 
4.1495 14120.2 18135.4 175.205 
4.4214 14777.4 19053.7 177.099 
4.8685 15880.0 20588.6 180.025 
5.3101 16994.9 22133.0 182.713 
5.7476 18124.5 23689.9 185.205 
6.1819 19270.3 25261.3 187.534 
6.6137 20432.8 26848.2 189.723 
7.0435 21612.2 28451.0 191.792 
7.4717 22808.2 30069.4 193.754 
7.8985 24020.2 31703.2 195.622 
8.324325247.533351.7197.404 

8.7490 26489.3 35014.2 199.110 

30.29 ~9.97 

25.78 59.30 
20.57 59.77 
18.41 67.50 
35.37 105.81 
31.40 121.83 
28.35 90.31 
26.09 66.40 

.0928~ 

.16452 

.25765 

.36949 

.48842 

.59559 

.67794 

.73952 
_ 78685 

.82441 

.85473 

24_64 

23.68 
23.02 
22.55 
22.21 
21.95 
21. 75 
21.59 
21.47 
21.37 
21.30 
21.23 
21.19 
21.15 
21.12 
21.10 
21.09 
21.08 

21.08 
21.09 
21.10 
21.11 
21.13 
21.16 
21.18 
21.21 
21.25 
21.29 
21.37 
21.52 
21.82 
22.15 
22.51 
22.87 
23.24 
23.59 
23.94 
24.27 
24.58 

24.87 

54_05 

47.21 
42.98 
40.16 .87959 
38.17 .90020 
36.69 .91746 
35.57 .93202 
34.69 .94439 
33.99 .95497 
33.43 .96406 
32.96 .97192 
32.57 .97873 
32.25 .98467 
31. 97 .98985 
31. 74 .99440 
31. 54 .99840 
31.36 1.00192 
31. 22 1. 00503 

31. 09 1. 00779 
30.99 1.01023 
30.90 1.01240 
30.82 1.01433 
30.76 1.01604 
30.71 1.01757 
30.67 1.01894 
30.64 1.02015 
30.62 1.02123 
30.61 1.02220 
30.60 1.02383 
30.63 1.02566 
30.78 1.02755 
31. 00 1. 02848 
31.28 1.02881 
31. 58 1. 02878 
31. 90 1. 02850 
32.21 1.02808 
32.52 1.02757 
32.82 1.02700 
33.11 1.02640 

33.38 1.02579 

747 

682 
624 
531 
321 
251 
240 
250 
263 
276 
287 
297 
307 
316 
325 
333 
340 
348 
355 
362 
368 
375 
381 
387 
393 
399 

404 
410 
415 
421 
426 
431 
436 
441 
446 
451 
460 
473 
495 
515 
534 
552 
569 
585 
601 
617 
632 

647 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K [ p 
[ 

Z aPlaT aPlap E H S Cv Cp liP "' mo}/L MPa/K MPa·L/mo} J/mo} J mol-1K-1 m/s 

7.500000 MPa 

69.796 30.48792 .42390 2.234810 16.7781 22.8 268.8 74.792 36.32 58.67 .00411 983 
70.000 30.46072 .42305 2.226807 16.7080 34.6 280.9 74.964 36.32 58.71 .00424 981 
80.000 29.10448 .38741 1.864636 13.4755 616.9 874.6 82.902 35.66 60.03 .01589 899 
90.000 27.68401 .36204 1.550882 10.6036 1205.7 1476.7 89.993 33.65 60.28 .04223 823 

100.000 26.16640 .34413 1.214198 8.062<1- 1791.1 2077.8 96.313 30.31 59.72 .08868 753 
110.000 24.50355 .33466 1.026288 5.8385 2362.1 2668.2 101.948 25.80 58.85 .15702 689 
120.000 22.61709 .33236 .800732 3.9289 2918.4 3250.0 107.024 20.60 58.88 .24587 633 
130.000 20.36043 .34080 .592403 2.3470 3480.2 3848.6 111.786 18.41 65.31 .35282 545 
140.000 17.42237 .36982 .398939 1.1565 4252.2 4682.7 117.947 35.27 98.75 .46739 339 
150.000 13.43691 .44754 .235889 .5599 5203.2 5761.3 125.382 3l.25 113.82 .57337 269 
160.000 9.93892 .56724 .145754 .5427 6049.9 6804.5 132.124 28.54 91.94 .65842 249 
170.000 7.89219 .67232 .104519 .6850 6656.7 7607.0 136.996 26.36 69.88 .72348 254 
180.000 6.68806 _74929 _082831 _8702 711L6 8233.0 140.578 24.87 56.59 .77378 265 
190.000 5.89637 .80517 .069546 1.0519 7485.6 8757.6 143.416 23.86 48.99 .81375 277 
200.000 5.32521 .84695 .060491 1.2220 7813.9 9222.3 145.801 23.17 44.29 .84603 288 
210.000 4.88624 .87909 .053863 1.3804 8113.6 9648.6 147.882 22.67 41.16 .87250 299 
220.000 4.53376 .90437 .048766 1.5289 8394.2 10048.5 149.743 22.30 38.95 .89445 308 
230.000 4.24167 .92461 .044702 1.6691 8661.4 10429.5 151.437 22.03 37.33 .91283 317 
240.000 3.99385 .94107 .041369 1.8024 8918.5 10796.4 152.999 21.81 36.10 .92834 326 
250.000 3.77974 .95460 .038577 1.9300 9168.2 11152.5 154.452 21.65 35.14 .94151 334 
260.000 3.59207 .96585 .036195 2.0527 9412.0 11499.9 155.815 21.52 34.38 .95277 342 
270.000 3.42562 .97526 .034134 2.1715 9651.1 11840.5 157.101 21.41 33.76 .~624~ 34~ 

280.000 3.27658 .98321 .032328 2.2867 9886.5 12175.5 158.319 21.33 33.25 .97081 356 
290.000 3.14203 .98996 .030730 2.3990 10118.8 12505.8 159.478 21.27 32.83 .97806 363 
300.000 3.01973 .99572 .029304 2.5087 10348.6 12832.3 160.585 21.21 32.48 .98437 370 
310.000 2.90789 1.00066 .028020 2.6162 10576.3 13155.5 161.645 21.17 32.18 .98988 376 
320.000 2.80509 1.00491 ~026858 2.7217 10802.3 13476.0 162.662 21.14 31.92 .99471 383 
330.000 2.71017 1.00859 .025799 2.8254 11026.7 13794.1 163.641 21.12 31.71 .99895 389 
340.000 2.62217 1.01178 .024830 2.9276 11250.0 14110.2 164.585 21.11 31.52 1.00269 395 
350.000 2.54030 1.01455 .023938 3.0285 11472.2 14424.6 165.496 21.10 31.36 1.00599 400 

360.000 2.46388 1.01696 .023115 3.1282 11693.5 14737.5 166.378 21.10 31.23 1.00891 406 
370.000 2.39234 1.01906 .022351 3~2267 11914.1 15049.2 161.232 21.10 31.11 1.01150 412 
380.000 2.32519 1.02090 .021641 3.3243 12134.2 15359.7 168.060 21.11 31.01 1.01380 417 
390 .. 000 2.26201 1.02250 .020978 3.4210 12353.8 15669.4 168.864 21.12 30.93 1.01584 422 
400.000 2.20244 1.02391 .020358 3.5168 12573.0 15978.4 169.647 21.14 30.86 1.01766 428 
410.000 2.14614 1.02514 .019776 3.6120 12792.0 16286.7 170.408 21.16 30.80 1.01927 433 
420.000 2.09285 1.02622 .019229 3.7065 13010.8 16594.5 171.150 21.19 30.76 1.02071 438 
430.000 2.04231 1.02716 .018713 3.8003 13229.5 16901.8 171.873 21.22 30.72 1.02199 443 
440.000 1.99430 1.02798 .018226 3.8936 13448.2 17208.9 172.579 21.26 30.69 1.02314 448 
450~000 1.94862 1.02869 .017766 3.9864 13666.9 17515.8 173.268 21.29 30.68 1.02416 452 
470.000 1.86360 1.02985 .016915 4.1706 14104.6 18129.1 174.602 21.38 30.66 1.02587 462 
500.000 1.74973 1.03106 .015788 4.4438 14762.9 19049.2 176.500 21.53 30.69 1.02779 475 
550.000 1.58909 1.03208 .014222 4.8930 15866.9 20586.6 179.430 21.82 30.82 1.02975 496 
600.000 1.45631 1.03233 .012949 5.3361 16983.0 22132.9 182.121 22.15 31.04 1.03070 516 
650.000 1.34456 1.03212 .011890 5.7749 18113.5 23691.5 184.616 22.51 31.31 1.03103 535 
700.000 1.24910 1.03164 .010996 6.2103 19260.1 25264.4 186.947 22.87 31.61 1.03096 553 
750.000 1.16655 1.03101 .010229 6.6431 20423.3 26852.5 189.138 23.24 31.92 1.03064 570 
800.000 1.09441 1.03028 .009564 7.0737 21603.2 28456.2 191.208 23.60 32.23 1.03017 587 
850,,000 1.03080 1.02951 .008981 7.5027 22799.7 30075.6 193.172 23.94 32.54 1.02960 603 
900.000 .97428 1.02873 .008467 7.9302 24012.2 31710.2 195.040 24.27 32.84 1.02898 618 
950.000 .92370 1.02795 .00800R R.3565 25239.9 33359..4- 196.R23 24.5R 33.13 1.02R32 634 

1000.000 .87817 1.02718 .007598 8.7818 26482.1 35022.5 198.529 24.87 33.40 1.02766 648 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K E H S C" Cp W 
J/mo} J mol-1K- 1 m/s 

8.000000 MPa 

69.906 30.50296 .45123 2.238996 16.8811 24.5 286.7 74.814 36.33 58.G4 .00403 986 
70.000 30.49052 .45081 2.235316 16.8489 29.9 292.3 74.892 36.33 58.66 .00409 985 
80.000 29.14139 .41272 1.872861 13.6166 610.7 885.2 82.820 35.67 59.94 .01528 903 
90.000 27.73085 .38552 1.559362 10.7487 1197.7 1486.2 89.898 33.66 60.14 .04055 827 

100.000 26.22784 .36685 1.283426 8.2141 1780.4 2085.4 96.198 30.33 59.49 .08506 758 
110.000 24.58803 .35574 1.036844 5.9990 2347.3 2672.7 101.803 25.83 58.44 .15053 696 
120.000 22.74165 .35257 .813469 4.1003 2896.8 3248.6 106.828 20.62 58.07 .23566 642 
130.000 20.56554 .35989 .608791 2.5300 3445.7 3834.7 111.492 18.43 63.45 .33833 557 
140.000 17.82344 .38560 .421372 1.3406 4188.1 4636.9 117.417 35.21 93.58 .44899 356 
150.000 14.24647 .45025 .262773 .6820 5078.0 5639.6 124.330 31.11 105.94 .55332 287 
160.000 10.82082 .55574 .165537 .5940 5909.7 6649.0 130.851 28.62 91.66 .64005 260 
170.000 8.61843 .65671 .117997 .6949 6537.9 7466.1 135.810 26.56 72.41 .70799 260 
180.000 7.26610 .73567 .092491 .8616 7016.3 8117.3 139.537 25.06 58.91 .76104 268 
190.000 6.37506 .79436 .076990 1.0382 7407.3 8662.2 142.485 24.03 50.72 .80332 279 
200.000 5.73686 .83859 .066544 1.2081 7747.3 9141.8 144.946 23.31 45.58 .83750 290 
210.000 5.25014 .87270 .058975 1.3681 8055.6 9579.4 147.082 22.78 42.15 .86555 300 
220.000 4.86191 .89955 .053201 1.5189 8342.8 9988.2 148.985 22.40 39.74 .88883 310 
230.000 4.54195 .92105 .048628 1.6615 8615.0 10376.3 150.710 22.10 37.97 .90831 319 
240.000 4.27168 .93852 .044899 1.7972 8876.3 . 10749.1 152.297 21.88 36.63 .92475 327 
250.000 4.03902 .95288 .041789 1.9271 9129.3 11110.0 153.770 21.70 35.59 .93872 335 
260.000 3.83570 .96480 .039146 2.0520 9375.9 11461.6 155.150 21.57 34.76 .95065 343 
270.000 3.65582 .97478 .036867 2.1727 9617.5 11805.7 156.449 21.46 34.09 .96091 351 
280.000 3.49509 .98319 .034877 2.2898 9854.9 12143.8 157.678 21.37 33.54 .96977 358 
290.000 3.35025 .99033 .033121 2.4038 10089.1 12476.9 158.847 21.30 33.09 .97744 365 
300.000 3.21878 .99642 .031556 2.5150 10320.4 12805.8 159.962 21.24 32.71 .98413 371 
310.000 3.09873 1.00163 .030151 2.6240 10549.5 13131.3 161.029 21.20 32.38 .98996 378 
320.000 2.98850 1.00612 .028882 2.7308 10776.7 13453.7 162.053 21.16 32.11 .99507 384 
330.000 2.88681 1.01000 .027727 2.8358 11002.4 13773.6 163.037 21.14 31.88 .99956 390 
340.000 2.79263 1.01336 .026671 2.9392 11226.6 14091.3 163.986 21.12 31.67 1.00352 396 
35o_000 2.70506 1-01627 _025701 3.0411 11449.7 14407.2 164.902 21.11 31.50 1.00700 402 
360.000 2.62338 1.01880 .024807 3.1418 11671.9 14721.5 165.787 21.11 31.36 1.01009 408 
370.000 2.54695 1.02101 .023978 3.2412 11893.4 15034.4 166.644- 21.11 31.23 1.01282 413 
380.000 2.47526 1.02294 .023208 3.3397 12114.1 15346.1 167.476 21.12 31.12 1.01524 419 
390.000 2.40783 1.02462 .022490 3.4372 12334.4 15656.9 168.283 21.13 31.03 1.01740 424 
400.000 2.34427 1.02609 .021819 3.5338 12554.2 15966.8 169.068 21.15 30.96 1.01931 429 
410.000 2.28423 1.02738 .021190 3.6297 12773.8 16276.1 169.831 21.17 30.89 1.02101 434 
420.000 2.22741 1.02850 .020599 3.7248 12993.1 16584.7 170.575 21.20 30.84 1.02252 439 
430.000 2.17355 1.02948 .020042 3.8193 13212.3 16893.0 171.300 21.23 30.80 1.02387 444 
440.000 2.12239 1.03033 .019517 3.9133 13431.5 17200.8 172.008 21.26 30.77 . 1.02507 449 
450.000 2.07373 1.03107 .019020 4.0066 13650.6 17508.4 172.699 21.30 30.75 1.02614 454 
470.000 1.98318 1.03227 .018103 4.1918 14089.2 18123.1 174.036 21.38 30.73 1.02794 463 
500.000 1.86196 1.03351 .016890 4.4665 14748.4 19045.0 175.937 21.53 30.74 1.02994 477 
550.000 1.69102 1.03453 .015207 4.9176 15853.9 20584.8 178.872 21.82 30.87 1.03197 498 
600.000 1.54979 1.03474 .013840 5.3624 16971.1 22133.1 181.567 22.15 31.08 1.03294 518 
650.000 1.43094 1.03447 .012705 5.8024 18102.6 23693.3 184.064 22.51 31.34 1.03325 537 
700.000 1.32943 1.03393 .011746 6.2390 19249.9 25267.6 186.397 22.87 31.63 1.03315 555 
750.000 1.24165 1.03322 .010925 6.6727 20413.8 26856.8 188.590 23.24 31.94 1.03279 572 
800.000 1.16494 1.03243 .010213 7.1041 21594.4 28461.7 190.661 23.60 32.25 1.03226 588 
850.000 1.09731 1.03159 .009590 7.5338 22791.3 30081.9 192.626 23.94 32.56 1.03164 604 
900.000 1.03720 1.03074 .009039 7.9619 24004.3 31717.3 194.495 24.27 32.86 1.03096 620 
950.000 .98342 1.02989 .006549 8.3888 25232.4 33367.3 196.279 24.58 33.14 1.03025 635 

1000.000 .93500 1.02906 .008110 8.8146 26474.9 35031.0 197.986 24.87 33.41 1.02954 650 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S C ... Cp W 
J/mol J mol-'K-' mls 

8.500000 MPa 

70.016 30.51790 .47844 2.243153 16.9840 26.1 304.6 74.835 36.33 58.60 .00397 988 
80.000 29.17792 .43796 1.881044 13.7573 604.6 895.9 82.740 35.68 59.85 .01476 907 
90.000 27.77705 .40893 1.567714 10.8931 1189.1 1495.7 89.804 33.68 60.00 .03910 832 

100.000 26.28816 .38889 1.292540 8.3647 1769.8 2093.2 96.086 30.36 59.26 .08191 163 
110.000 24.67029 .37672 1.047198 6.1579 2332.9 2677.4 101.662 25.86 58.04 .14485 702 
120.000 22.86114 .37265 .825820 4.2691 2876.1 3247.9 106.640 20.65 57.33 .22672 650 
130.000 20.75647 .37887 .624344 2.7088 3413.6 3823.1 111.216 18.44 61.86 .32564 569 
140.000 18.17334 .40181 .441864 1.5204 4131.7 4599.4 116.951 35.17 89.60 .43278 371 
150.000 14.91637 .45691 .287348 .8163 4974.1 5543.9 123.464 30.99 99.18 .53529 305 
160.000 11.62324 .54971 .185260 .6548 5783.6 6514.9 129.734 28.65 90.73 .62292 272 
170.000 9.32562 .64485 .132009 .7220 6423.8 7335.3 134.713 26.70 73.89 .69317 267 
180.000 7.84608 .72387 .102670 .8646 6921.8 8005.2 138.546 25.23 60.88 .74869 272 
190.000 6.85843 .78452 .084816 1.0319 7328.7 8568.1 141.592 24.18 52.34 .79314 282 
200.000 6.15244 .83082 .072875 1.1991 7680.5 9062.0 144.127 23.43 46.83 .82916 292 
21O~000 5.61687 .86670 .064293 1.3594 7997.4 9510.7 146.317 22.89 43.13 .85875 302 
220.000 5.19196 .89501 .057795 1.5115 8291.1 9928.2 148.260 22.48 40.52 .88332 311 
230.000 4~84342 .91770 .052679 1.6559 8568.5 10323.4 150.017 22.18 38.61 .90389 320 
240.000 4.55019 .93614 .048529 1.7936 8833.9 10702.0 151.628 21.94 37.16 .92125 329 
250~000 4.29860 ~95130 .045083 1.9255 9090.4 11067.7 153.121 21.76 36.04 .93600 337 
260.000 4.07935 .96387 .042166 2.0523 9339.8 11423.5 154.517 21.61 35.15 .94861 345 
270.000 3.88585 .97439 .039659 2.1749 9583.8 11771.2 155.829 21.49 34.43 .95944 352 
280.000 3.71327 .98326 .037476 2.2937 9823.4 12112.5 157.070 21.40 33.84 .96879 359 
290.000 3.55802 .99078 .035554 2.4092 10059.3 12448.3 158.249 21.33 33.35 .97689 366 
300.000 3.41732 .99719 .033845 2.5220 10292.3 12779.7 159.372 21.27 32.94 .98394 373 
310.000 3.28898 1.00267 .032315 2.6323 10522.9 13107.2 160.447 21.22 32.59 .99010 379 
320.000 3.17128 1.00739 .030934 2.7404 10751.3 13431.6 161.477 21.19 32.30 .99549 386 
330.000 3.06280 1.01146 .029680 2.8466 10978.1 13753.3 162.466 21.16 32.04 1.00022 392 
340.000 2.96240 1.01499 .028535 2.9511 11203.4 14072.7 163.420 21.14 31.83 1.00439 398 
350.000 2.86913 1.01804 .027484 3.0541 11427.4 14390.0 164.340 21.13 31.65 1.00806 404 
360.000 2.78217 1.02070 .026517 3.1557 11650.5 14705.6 165.229 21.12 31.49 1.01131 409 
370.000 2.70086 1.02301 .025621 3.2561 11872.7 15019.8 166.090 21.13 31.35 1.01418 415 
380.000 2.62462 1.02502 .024790 3.3554 12094.2 15332.7 166.924 21.13 31.24 1.01673 420 
390.000 2.55295 1.02678 .024016 3.4537 12315.1 15644.6 167.734 21.14 31.14 1.01899 426 
400.000 2.48541 1.02831 .023293 3.5511 12535.6 15955.5 168.522 21.16 31.05 1.02100 431 
410.000 2.42165 1.02965 .022615 3.6477 12755.7 16265.7 169.287 21.18 30.98 1.02278 436 
420.000 2.36131 1.03081 .021979 3.7435 12975.6 16575.3 170.033 21.21 30.93 1.02437 441 
430.000 2.30413 1.03183 .021380 3.8386 13195.3 16884.3 170.761 21.24 30.88 1.02579 446 
440.000 2.24984 1.03271 .020816 3.9331 13414.9 17192.9 171.470 21.27 30.85 1.02704 451 
4::m.OOO .2.198.21 1.03343 .0.20.282 4.0271 13634.4 17.:101.2 172.163 21.31 30.8.2 1.02816 4.:16 
470.000 2.10216 1.03471 .019298 4.2133 14073.8 18117.3 173.502 21.39 30.79 1.03003 465 
500.000 1.97362 1.03597 .017998 4.4894 14734.1 19040.9 175.407 21.54 30.80 1.03212 478 
550.000 1.79244 1.03699 .016196 4.9424 15841.0 20583.2 178.347 21.83 30.91 1.03422 499 
600.000 1.64280 1.03716 .014734 5.3887 16959.4 22133.4 181.045 22.16 31.11 1.03520 519 
650.000 1.31690 1.03684 .013522 5.8301 18091.8 23695.3 183.545 22.51 31.37 1.03550 538 
700.000 1.40939 1.03623 .012498 6.2677 19239.9 25270.9 185.880 22.88 31.66 1.03536 556 
750.000 1.31641 1.03543 .011622 6.7024 20404.4 26861.4 188.075 23.24 31.96 1.03495 573 
ROO:OOO L'B'H7 1_0345& _010&61 7_1347 215&5_6 28467_2 190_147 23_60 32_27 1_03437 590 
850.000 1.16354 1.03368 .010199 7.5650 22783.0 30088.4 192.113 23.94 32.58 1.03369 606 
900.000 1.09987 1.03275 .009613 7.9938 23996.4 31724.6 193.983 24.27 32.87 1.03296 621 
950.000 1.04291 1.03184 .009091 8.4212 25224.9 33375.2 195.768 24.58 33.15 1.03219 636 

1000.000 .99162 1.03095 .008623 8.8476 26467.8 35039.6 197.475 24.87 33.42 1.03142 651 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P Z aP/aT 
mol/L MPa/K 

70.126 30.53274 
80.000 29.21408 
90.000 27.82265 

100.000 26.34740 
110.000 24.75046 
120.000 22.97603 
130.000 20.93532 
140.000 18.48449 
150.000 15.48154 
160.000 12.34900 
170.000 10.00003 
180.000 8.42015 
190.000 7.34288 

.50554 2.247282 

.46315 1.889184 

.43228 1.576119 

.41084 1.301543 

.39759 I. 057363 

.39260 .837818 

.39773 .639175 

.41828 .460818 

.46612 .309878 

.54784 .204719 

.63673 . 146302 

.71419 .113273 

.77587 .092993 
200.000 6.57017 .82376 .079472 

.069814 

.062545 

.056854 

.052259 

.048459 

.045254 

.042508 

.040123 

.038028 

.036171 

.034510 

.033014 

.031657 

.030420 
.029287 
.028244 
.U272~1 

.026387 

.025555 

.024778 

.024052 

.023370 

.022728 

.022124 

.021553 

.020500 

.019111 

.017189 

.015631 

.014341 

.013252 

.012321 

.011515 

.010810 

.010187 

210.000 5.98543 .86118 
220.000 5.52331 
230.000 5.14570 
240.000 4.82912 
250.000 4.55830 
260.000· 4.32290 

.89081 

.91461 

.93396 

.94987 

.96307 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
:nu.oou 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 

470.000 
500.000 
550.000 
600.000 
650.000 
700.000 
750.000 
800.000 
850.000 
900.000 

4.11559 .97412 
3.93105 .98342 
3.76530 .99131 
3.61528 .99803 
3.47861 1.00378 
3.35340 1.00872 
3.23810 1.01298 
3.13148 1.01667 
3.03248 1.01986 
2.94026 I. 02263 
2.~54U6 l.U25U4 

2.77328 1.02714 
2.69737 1.02897 
2.62587 1.03056 
2.55838 1.03195 
2.49454 1.03316 
2.43405 1.03421 
2.37664 1.03512 
2.32205 1. 03591 

2.22052 1.03718 
2.08471 1.03846 
1.89335 1.03947 
1. 73536 1.03960 
1.60246 1.03921 
1.48898 1.03853 
1.39085 1.03768 
1.30510 1.03674 
1.22949 1.03577 
1.16230 1.03478 

950.000 1.10217 1.03380 .009633 
1000.000 1.04803 1.03284 .009137 
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aP/ap E H S Cv 
MPa·L/mol J/mo] J mol-1K- 1 

9.000000 MPa 

17 .0867 
13.8976 
11.0369 
8.5144 
6.3152 
4.4354 
2.8838 
1.6961 
.9577 
.7263 
.7632 
.8794 

1.0337 

27.8 
598.6 

1181.9 
1759.5 
2318.8 
2856.2 
3383.4 
4081.3 
4886.0 
5670.3 
6316.3 
6829.2 
7250.6 

322.5 
906.7 

1505.4 
2101.1 
2682.5 
3247.9 
3813.3 
4568.2 
5467.3 
6399.1 

74.856 
82.660 
89.711 
95.975 

101.524 
106.458 
110.956 
116.533 
122.733 
128.750 

7216.3 133.708 
7898.1 137.609 
8476.3 140.737 

1.1958 7613.6 8983.4 143.340 

1.3546 7939.1 9442.7 145.582 
1.5070 8239.3 9868.8 147~565 

1.6527 8521.9 10270.9 149.353 
L 7919 8791.5 10655.2 150.989 
1.9254 9051.4 11025.8 152.502 
2.0539 9303.8 11385.7 153.914 
2.1781 9550.2 11737.0 155.240 
2.2984 9791.9 12081.4 156.492 
2.4155 10029.7 12419.9 157.680 
2.5296 10264.3 12753.7 158.812 
2.6412 10496.3 13083.5 159.893 
2.7505 10726.0 13409.8 160.929 
2.8579 10953.9 13733.3 161.925 
2.9635 11180.2 14054.3 162.883 
3.0675 11405.2 14373.1 163.807 
3.1700 11629.1 14690.1 164.700 
3.2713 1l~52.1 15005.5 165.564 

3.3714 12074.3 15319.6 166.402 
3.4705 12295.9 15632.5 167.215 
3.5687 12517.0 15944.4 168.005 
3.6659 12737.7 16255.6 168.773 
3.7624 12958.1 16566.0 169.521 
3.8582 13178.3 16875.8 170.250 
3.9533 13398.4 17185.2 170.961 
4.0478 13618.4 17494.3 171.656 

4.2351 14058.5 18111.6 172.998 
4.5125 14719.9 19037.1 174.907 
4.9674 15828.2 20581.7 177.851 
5.4153 16947.7 22133.9 180.552 
5.8580 18081. 1 23697.4 183.055 
6.2966 19229.9 25274.4 185.392 
6.7322 20395.1 26866.0 187.588 
7.1653 21576.8 28472.8 189.662 
7.5964 22774.8 30094.9 191.629 
8.0258 23988.6 31731.9 193.500 

36.33 
35.69 
33.70 
30.38 
25.88 
20.68 
18.46 
35.14 
30.90 
28.63 
26.80 
25.37 
24.31 
23.55 

22.99 
22.57 
22.25 
22.00 
21.81 
21.66 
21.53 
21.44 
21.36 
21.29 
21.24 
21.21 
21.18 
21.16 
21.14 
21.14 
21.14 

21.14 
21.15 
21.17 
21.19 
21.21 
21.24 
21.28 
21.31 

21.39 
21.54 
21.83 
22.16 
22.51 
22.88 
23.24 
23.60 
23.94 
24.27 

Cp 

58.57 
59.77 
59.86 
59.04 
57.67 
56.65 
60.48 
86.44 
93.65 
89.17 
74.48 
62.41 
53.79 

f/P 

.00392 

.01430 

.03783 

.07915 

.13986 

.21886 

.31445 

.41843 

.51906 

.60706 

.67908 

.73677 

.78325 
48.02 .82103 
44.08 .85211 
41. 29 .87794 
39.24 .89958 
37.69 .91785 
36.48 .93337 
35.53 .94664 
34.76 .95804 
34. 13 .96787 
33.60 .97640 
33.17 .98382 
32.80 .99029 
32.48 .99595 
32.21 1.00093 
31. 98 1. 00530 
31. 79 1.00916 
31.62 1.01257 
31.47 1.01558 

31.35 1.01825 
31. 24 1. 02062 
31.15 1.02272 
31.07 1.02459 
31. 01 1. 02625 
30.96 1.02773 
30.92 1.02904 
30.89 1.03021 

30.85 1.03216 
30.85 1.03432 
30.95 1.03649 
31.15 1.03748 
31.40 1.03776 
31.68 1.03758 
31.98 1.03712 
32.29 1.03649 
32.59 1.03575 
32.89 1.03496 

W 
mls 

991 
911 
836 
768 
708 
658 
580 
385 
321 
284 
275 
277 
285 
295 

304 
313 
322 
331 
339 
346 
354 
361 
368 
375 
381 
387 
393 
399 
405 
411 
416 

422 
427 
432 
438 
443 
448 
452 
457 

466 
480 
501 
521 
540 
557 
575 
591 
607 
623 

8.4538 25217.5 33383.2 195.286 24.58 33.17 1.03414 638 
8.8806 26460.7 35048.3 196.994 24.87. 33.43 1.03331 652 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S C., Cp liP W 
mollL MPa/K MPa·L/mol J/mol J mol-tK- 1 m/s 

10.000000 MPa 

70.346 30.56214 .55942 2.255454 17.2919 31.1 358.3 74.899 36.34 58.50 .00386 996 
80.000 29.28532 .51336 1.905339 14.1772 586.8 928.2 82.502 35.71 59.60 .01355 919 
90.000 27.91210 .47877 1.592614 11.3226 1166.6 1524.8 89.529 33.73 59.61 .03571 845 

100.000 26.46285 .45449 1.319237 8.8109 1739.4 2117.2 95.758 30.42 58.63 .07456 778 
110.000 24.90503 .43902 1.077165 6.6257 2291.8 2693.3 101.256 25.93 56.99 .13155 720 
120.000 23.19355 .43213 .860868 4.7616 2818.4 3249.6 106.111 20.73 55.45 .20571 674 
130.000 21.26299 .43511 .667016 3.2242 3327.9 3798.2 110.476 18.49 58.17 .29569 601 
140.000 19.02142 .45164 .495165 2.0370 3993.7 4519.4 115.804 35.12 81.69 .39424 411 
150.000 16.39337 .48911 .349983 1.2500 4742.6 5352.6 121.551 30.77 85.47 .49124 352 
160.000 13.58685 .55325 .242050 .9027 5477.7 6213.7 127.109 28.56 84.82 .57895 309 
170.000 11.22849 .63008 .175046 .8709 6122.6 7013.2 131.959 26.90 74.34 .65330 293 
180.000 9.52249 .70168 .135308 .9425 6653.5 7703.6 135.909 25.56 64.12 .71441 290 
190.000 8.29940 .76272 .• 110216 1.0631 7097.7 8302.7 139.150 24.53 56.05 .76442 . 294 
200.000 7.40376 .81224 .093386 1.2078 7481.1 8831.7 141.865 23.75 50.09 .80548 301 

210.000 6.72337 .85184 .081424 1.3589 7822.8 9310.2 144.200 23.17 45.83 .83937 309 
220.000 6.18706 .88360 .072495 1.5086 8136.0 9752.3 146.258 22.72 42.74 .86761 318 
230.000 5.75087 .90929 .065562 1.6541 8428.9 10167.7 148.105 22.38 40.45 .89132 326 
240.000 5.38699 .93026 .060010 1.7947 8706.9 10563.2 149.788 22.12 38.71 .91135 334 

250.000 5.07719 .94755 .055451 1.9303 8973.7 10943.3 151.340 21.91 37.36 .92838 342 
260.000 4.80903 .96191 .051630 2.0612 9231.8 11311.3 152.784 21.74 36.28 .94295 350 
270.000 4.57376 .97393 .048375 2.1879 9483.2 11669.6 154.136 21.61 35.41 .95546 357 
280.000 4.36502 .98406 .045562 2.3109 9729.1 12020.1 155.411 21.50 34.70 .96626 364 
290.000 4.17807 .99264 .043103 2.4305 9970.6 12364.1 156.618 21.42 34.11 .97562 371 
300.000 4.00928 .99995 .040930 2.5471 10208.5 12702.7 157.766 21.35 33.62 .98375 378 
310.000 3.85585 1~00620 .038995 2.6610 10443.3 13036.8 158.862 21.29 33.21 .99085 384 
320.000 3.71554 1.01156 .037257 2.7726 10675.6 13367.0 159.910 21.25 32.85 .99706 391 
330.000 3.58656 1.01618 .035686 2.8821 10905.8 13694.0 160.916 21.21 32.55 1.00250 397 
340.000 3.46746 1.02017 .034257 2.9896 11134.2 14018.1 161.884 21.19 32.29 1.00729 403 
350.000 3.35702 1.02363 .032952 3.0955 11361.1 14339.9 162.817 21.17 32.07 1.01151 409 
360.000 3.25425 1.02662 .031753 3.1999 11586.7 14659.6 163.718 21.16 31.88 1.01524 414 
370.000 3.15830 1.02922 .030647 3.3028 11811.3 14977.5 164.589 21.16 31.71 1.01853 420 
380.000 3.06845 1.03148 .029623 3.4046 12034.9 15293.9 165.432 21.17 31.57 1.02144 425 
390.000 2.98409 1.03344 .028672 3.5051 12257.8 15608.9 166.251 21.17 31.45 1.02402 431 
400.000 2.90469 1.03515 .027786 3.6047 12480.2 15922.9 167.046 21.19 31.34 1.02631 436 
410.000 2.82978 1.03664 .026957 3.7033 12702.0 16235.8 167.818 21.21 31.25 1.02834 441 
420.000 2.75898 1.03793 .026181 3.8011 12923.5 16548.0 168.571 21.23 31.18 1.03014 446 
430.000 2.69192 1.03904 .025451 3.8980 13144.7 16859.5 169.304 21.26 31.12 1.03174 451 
440.000 2.62830 1.04001 .024765 3.9943 13365.7 17170.4 170.018 21.29 31.07 1.03316 456 
450.000 2.56783 1.04084 .024117 4.0898 13586.6 17480.9 170.716 21.32 31.03 1.03442 460 
470.000 2.45543 1.04217 .022924 4.2792 14028.3 18100.9 172.064 21.40 30.98 1.03652 470 
500.000 2.30518 1.04349 .021354 4.5593 14691.8 19029.8 173.980 21.55 30.96 1.03884 483 
550.000 2.09365 1.04447 .019186 5.0179 15802.9 20579.3 176.934 21.83 31.04 1.04112 504 
600.000 1.91912 1.04451 .017434 5.4689 16924.7 22135.4 179.641 22.16 31_22 L04213 524 
650.000 1.77236 1.04400 .015986 5.9141 18059.9 23702.1 182.149 22.52 31.46 1.04235 543 
700.000 1.64706 1.04317 .014766 6.3549 19210.3 25281.7 184.490 22.88 31.73 1.04209 560 
750.000 1.53873 1.04217 .013724 6.7923 20376.8 26875.6 186.690 23.24 32.03 1.04153 578 
800.000 1.44407 1.04109 .012822 7.2270 21559.6 28484.5 188.766 23.60 32.33 1.04079 594 
850.000 1.36059 1.03996 .012034 7.6594 22758.6 30108.3 190.735 23.94 32.63 1.03993 610 
900.000 1.28640 1.03883 .011338 8.0901 23973.2 31746.8 192.608 24.27 32.91 1.03902 625 
950.000 1.22000 1.03772 .010720 8.5192 25202.9 33399.6 194.395 24.58 33.19 1.03808 640 

1000.000 1.16022 1.03663 .010166 8.9470 26446.8 35065.9 196.105 24.88 33.46 1.03714 655 
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TABLE IS. Properties of carbon monoxide along isobars - Continued 

T/K P Z aPlaT aPlap E H S Cy Cp lIP W 
mollL MPa/K MPa·L/mol J/mol J mol-1K-1 m/s 

11.000000 MPa 

70.565 30.59115 .61287 2.263513 17.4966 34.5 394.1 74.942 36.35 58.43 .00383 1002 
80~000 29.35517 .56335 1.921334 14.4555 575.2 949.9 82.346 35.73 59.44 .01297 926 
90.000 27.99933 .52501 1.608862 11.6061 1151.7 1544.5 89.350 33.76 59.'36 .03406 853 

100.000 26.57450 .49784 1.336540 9.1039 1719.9 2133.9 95~547 30.46 58.25 .07092 788 
110.000 25.05258 .48008 1.096323 6.9308 2266.0 2705.1 100.999 25.98 56.38 .12494 732 
12U.UUU 23.39682 .47121 .882809 5.0799 2783.2 3253.3 105.785 20.78 54.41 .19523 689 
130.000 21.55823 .47206 .692851 3.5535 3277.7 3788.0 110.038 18.54 56.32 .28068 620 
140.000 19.47632 .48520 .525914 2.3660 3918.8 4483.6 115.177 35.12 78.27 .37475 433 
150.000 17.11149 .51544 .385058 1.5456 4628.5 5271.3 120.611 30.70 79.85 .46846 378 
160.000 14.58484 .56694 .276568 1.1132 5322.1 6076.3 125.807 28.49 80.17 .55515 334 
170.000 12.30106 .63265 .203485 1.0009 5955.0 6849.3 130.495 26.93 73.41 .63073 312 
180.000 10.53491 .69767 .157794 1.0386 6494.0 7538.1 134.435 25.68 64.56 .69424 305 
190.000 9.21561 .75558 .128229 1.1254 6952.9 8146.5 137.727 24.69 57.37 .74708 305 
200.000 8.22027 .80471 .1080W 1.2462 7352.3 8690.5 140.518 23.91 51.66 .79092 310 
210.000 7.45365 .84522 .093702 1.3833 7708.5 9184.2 142.928 23.32 47.31 .82736 316 
220.000 6.84680 .87831 .082994 1.5257 8033.7 9640.2 145.050 22.86 44.05 .85785 323 
230.000 6.35332 .90537 .074721 1.6678 8336.4 10067.8 146.951 22~50 41.58 .88351 331 
240.000 5.94252 .92763 .068132 1.8073 8622.6 10473.7 148.679 ·22.22 39.68 .90523 339 
250.000 5.59372 .94605 .062751 1.9431 8896.3 10862.8 150.268 22.00 38.19 .92372 347 
260.000 5.29269 .96141 .058265 2.0751 9160.2 11238.5 151.742 21.82 37~01 .93954 354 
270.000 5.02931 .97428 .054462 2.2033 9416.5 11603.7 153.120 21.68 36.05 .95314 361 
280.000 4.79624 .98514 .051189 2.3280 9666.7 11960.1 154.416 21.57 35.27 .96487 368 
290.000 4.58797 .99435 .048339 2.4495 9911.9 12309.4 155.642 21.47 34.61 .97504 375 
300.000 4.40033 1.00219 .045831 2.5680 10153.0 12652.8 156.806 21.40 34~07 .98388 382 
310.000 4.23008 1.00890 .043603 2.6839 10390.7 12991.1 157.916 2LJ4 33.61 .99159 388 
320.000 4.07464 1.01465 .041609 2.7973 10625.6 13325.2 158.977 21.29 33.22 .99833 394 
330.000 3.93197 1.01961 .039811 2.9086 10858.1 13655.6 159~993 21.25 32.88 1.00424 400 

340.000 3.80039 1.02388 .038180 3.0179 11088.5 13983.0 160.971 21.22 32.59 1.00944 406 
350.000 3.67853 1.02758 .036693 3.1255 11317.3 14307.6 161.912 21.20 32.35 1.01401 412 
360.000 3.56525 1.03078 .035330 3.2315 11544.7 14630.0 162.820 21.19 32.13 1.01804 418 
310.000 3.4'9'8 1.033" .034076 3.3360 11710.8 14950.4 163.698 21.19 31.95 1.02161 423 

380.000 3.36070 1.03596 .032916 3.4391 11995.9 15269.0 164.548 21.19 31.19 1.02476 429 
390.000 3.26794 1.03805 ~031841 3.5411 12220.2 15586.2 165.371 21.19 31.65 1.02754 434 
400.000 3.18069 1.03986 .030840 3.6420 12443.7 15902.1 166.171 21~21 31.53 1.03001 439 
410.000 3.09842 1.04143 .029906 3.7419 12666.7 16216.9 166.949 21.22 31.43 1.03220 444 
420.000 3.02070 1.04280 .029031 3.8408 12889.2 16530.8 167.705 21.25 31.35 1.03414 449 
430.000 2.94713 1.04397 .028211 3.9389 13111.4 16843.9 168.442 21.27 31.28 1.03586 454 
440.000 2.87735 1.04499 .027439 4.0363 13333.4 17156.3 169.160 21.30 31.22 1.03738 459 

·450~OOO 2_ 81107 L04586 _026712 4_1329 13555_1 17468_3 169_861 2L34 3L17 1_03873 464 

470.000 2.68791 1~04724 .025375 4.3241 13998.5 18090.9 171.215 21.42 31.10 1.04097 473 
500.000 2.52338 1.04859 .023618 4.6068 14664.0 19023.3 173.138 21.56 31.07 1.04343 486 
550.000 2.29193 1.04953 .021199 5.0691 15778.0 20577.5 176.100 21.84· 31.12 1.04583 507 
600.000 2.10107 1.04946 .019250 5.5230 16902.0 22137.4 178.815 22~ 17 31.29 1.04684 527 
650.000 1.94064 1.04881 .017640 5.9707 18039.0 23707.2 181.328 22.52 31.51 1.04700 546 
700.000 1.80370 1.04784 .016287 6.4136 19190.9 25289.5 183.673 22.88 31.78 1.04665 563 
750.000 1.68531 1.04669 .015132 6.8528 20358.7 26885.7 185.875 23.25 32.07 1.04598 580 
800.000 1.58185 1.04545 .014134 7.2890 21542.6 28496.5 187.954 23.60 32.36 1.04512 597 
850.000 1.49061 1.04417 .013262 7.7228 22742.6 30122.1 189.925 23.95 32.66 1.04414 613 
900.000 1.40952 1.04290 .012493 8.1547 23958.1 31762.1 191.800 24.27 32.94 1.04311 628 
950.000 1.33693 1.04165 ~01181O 8.5849 25188.5 33416.3 193.589 24.58 33.22 1.04205 643 

1000.000 1.27157 1.04044 .011198 9.0137 26433.1 35083.8 195.299 24.88 33.48 1.04098 . 658 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P 

I 
z aPlaT aPlap E H S Cv Cp liP W 

mollL MPa/K MPa·L/mol J/mol J mol-'K-I m/s 

12.000000 MPa 

70.784 30.61980 .66590 2.271460 17.7009 37.9 429.8 74.985 36.35 58.36 .00384 1007 
80.000 29.42369 .61314 1.937174 14.7325 563.8 971.7 82.193 35.75 59.29 .01251 933 
90.000 28.08447 .57100 1.624876 11.8875 1137.2 1564.4 89.175 33.79 59.13 .03274 861 

100.000 26.68262 .54090 1.353478 9.3937 1701.2 2150.9 95.342 30.50 57.89 .06802 797 
110.000 25.19381 .52079 1.114899 7.2312 2241.3 2717.7 100.752 26.03 55.82 .11962 744 
120.000 23.58785 .50989 .903788 5.3914 2750.1 3258.8 105.475 20.84 53.51 .18677 703 
130.000 21.82763 ~50862 .717056 3.8736 3231.8 3781.6 109.634 18.58 54.80 .26850 638 
140.000 19.87269 .51875 .553963 2.6849 3853.2 4457.0 114.624 35.14 75.66 .35885 454 
150.000 17.70370 .54349 .416426 1.8396 4533.5 5211.3 119.828 30.67 75.78 .44966 402 
160.000 15.40189 .58567 .308205 1.3445 5194.0 5973.1 124.745 28.44 76.09 .53504 358 
170.000 13.23166 .64163 .231121 1.1560 5810.0 6716.9 129.256 26.93 71.80 .61111 331 
180.000 11.44985 .70028 .180264 1.1513 6350.9 7399.0 133.157 25.75 64.50 .67628 320 
1 (}(U)OO 10_07224 _75416 _146609 1_2140 6818_6 8010_0 136_462 24_80 57_95 _73131 318 
200.000 9.00419 .80144 .123299 1.3095 7229.5 8562.2 139.296 24.04 52.68 .77749 320 
210.000 8.16581 .84164 .106504 1.4287 7597.5 9067.0 141.760 23.44 48.45 .81618 324 
220.000 7.49562 .87522 .093961 1.5598 7933.4 9534.3 143.934 22.98 45.14 .84872 330 
230.000 6.94845 .90309 .084281 1.6952 8245.3 9972.3 145.882 22.61 42.57 .87619 337 
240.000 6.49253 .92623 .076593 1.8310 8539.3 10387.6 147.650 22.32 40.56 .89951 344 
250.000 6.10568 .94552 .070338 1.9651 8819.6 10785.0 149.272 22.09 38.97 .91939 351 
260.000 5.77228 .96167 .065145 2.0966 9089.2 11168.1 150.775 21.90 37.70 .93642 358 
270.000 5.48106 .97525 .060757 2.2251 9350.3 11539.7 152.177 21.75 36.66 .95107 365 
280.000 5.22381 .98673 .056996 2.3506 9604.7 11901.9 153.495 21.63 35.81 .96371 372 
290.000 4.99433 .99648 .053731 2.4731 9853.6 12256.3 154.739 21.53 35.10 .97467 379 
300.000 4.78791 1.00480 .050867 2.5930 10097.9 12604.2 155.918 21.44 34.50 .98420 385 
310.000 4.60090 1.01191 .048331 2.7102 10338.5 12946.7 157.041 21.38 34.00 .99251 392 
320.000 4.43040 1.01801 .046066 2.8251 10575.9 13284.5 158.114 21.33 33.57 .99977 398 
330.000 4.27409 1.02326 .044030 2.9379 10810.7 13618.3 159.141 21.29 33.21 1.00614 404 
340.000 4.13009 1.02779 .042187 3.0487 11043.3 13948.8 160.128 21.25 32.89 1.01173 410 
350.000 3.99687 1.03171 .040509 3.1577 11273.9 14276.3 161.077 21.23 32.62 1.01665 416 
360.000 3.87313 1.03510 .038975 3.2650 11503.0 14601.3 161.993 21.22 32.38 1.02099 421 
370.000 3.75780 1.03803 .037565 3.3709 11730.7 14924.1 162.877 21.21 32.18 1.02481 427 
380.000 3.64997 1.04057 .036264 3.4754 11957.3 15245.0 163.733 21.21 32.00 1.02819 432 
390.000 3.54886 1.04278 .035059 3.5786 12182.9 15564.2 164.562 21.22 31.85 1.03118 437 
400.000 3.45382 1.04468 .033940 3.6807 12407.6 15882.1 165.367 21.23 31.72 1.03383 443 
410.000 3.36427 1.04634 .032896 3.7817 12631.8 16198.7 166.149 21.24 31.61 1.03617 448 
420.000 3.27969 1.04776 .031920 3.8818 12855.4 16514.3 166.909 21.26 31.51 1.03824 453 
430.000 3.19967 1.04899 .031006 3.9809 13078.6 16829.0 167.650 21.29 31.43 1.04008 458 
440.000 3.12380 1.05005 .030146 4.0793 13301.4 17142.9 168.371 21.32 31.36 1.04170 462 
450.000 3.05176 1.05095 .029337 4.1769 13524.1 17456.2 169.076 21.35 31.31 1.04313 467 
470.000 2.91795 1.05237 .027852 4~3700 13969.0 18081.5 170.435 21.43 31.23 1.04551 476 
500.000 2.73932 1.05374 .025904 4.6551 14636.6 19017.3 172.365 21.57 31.17 1.04811 490 
550.000 2.48820 1.05462 .023228 5.1209 15753.4 20576.1 175.337 21.85 31.21 1.05060 511 
600.000 2.28124 1.05444 .021076 5.5777 16879.6 22139.8 178.058 22.17 31.35 1.05160 530 
650.000 2.10734 1.05365 .019304 6.0277 18018.4 23712.8 180.576 22.52 31.57 1.05170 549 
700.000 1.95891 1.05253 .017815 6.4727 19171.8 25297.7 182.925 22.89 31.83 1.05125 566 
750.000 1.83059 1.05122 .016546 6.9137 20340.9 26896.1 185.130 23.25 32.11 1.05047 583 
300.000 1.11346 1.04932 .01'4::50 1.3'14 21'2::5.9 28'08.9 187.212 Z3.6U JZ.4U 1.U494~ 6UU 
850.000 1.61957 1.04840 .014494 7.7866 22726.8 30136.2 189.185 23.95 32.69 1.04838 616 
900.000 1.53166 1.04698 .013651 8.2196 23943.1 31777.8 191.061 24.28 32.97 1.04721 631 
950.000 1.45297 1.04560 .012902 8.6509 25174.3 33433.2 192.851 24.59 33.24 1.04603 646 

1000.000 1.38210 1.04425 .012233 9.0807 26419.6 35102.0 194.563 24.88 33.50 1.04485 660 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S Cv Cp liP W 
mol/L MPa/K MPa·L/mo} J/mo} J mol- IK- 1 mls 

13.000000 MPa 

71.002 30.64809 .71851 2.279298 17.9047 41.4 465.5 75.028 36.36 58.29 .00387 1012 
80.000 29.49094 .66272 1.952864 15.0084 552.7 993.6 82.042 35.77 59.15 .01215 941 
90.000 28.16761 .61676 1.640667 12.1668 1123.0 1584.5 89.003 33.82 58.92 .03170 869 

100.000 26.78748 .58368 1.370077 9.6804 1683.0 2168.3 95.142 30.54 57.57 .06567 807 
110.000 25.32934 .56117 1.132947 7.5272 2217.7 2731.0 100.513 26.08 55.31 .11530 754 
120.000 23.76826 .54819 .923924 5.6968 2718.8 3265.7 105.181 20.89 52.72 .17985 716 
130.000 22.07588 .54481 .739901 4.1856 3189.5 3778.4 109.259 18.63 53.52 .25851 655 
140.000 20.22506 .55219 .579893 2.9954 3794.6 4437.3 114.127 35.17 73.59 .34575 473 
150.000 18.20831 .57246 .444964 2.1303 4452.0 5166.0 119.155 30.66 72.71 .43402 424 
160.000 16.08595 .60749 .337272 1.5874 5086.1 5894.2 123.855 28.40 72.71 .51803 380 
170.000 14.03760 .65519 .257592 1.3330 5684.2 6610.3 128.197 26.93 69.87 .59414 351 
180.000 12.27459 .70767 .202507 1.2786 6222.4 7281.5 132.036 25.79 64.11 .66043 336 
190.000 10.86283 .75755 .165060 1.3190 6695.3 7892.1 135.338 24.88 58.13 .71715 331 
200.000 9.74509 .80222 .138801 1.3938 7114.1 8448.1 138.191 24.14 53.25 .76525 331 
210.000 8.85101 .84119 .119671 1.4937 7491.2 8960.0 140.690 23.55 49.25 .80589 333 
220.000 8.12703 .87449 .105295 1.6108 7836.0 9435.6 142.903 23.08 46.01 .84026 338 
230.000 7.53163 .90259 .094177 1.7368 8156.2 9882.3 144.889 22.71 43.41 .86941 344 
240.000 7.03374 .92621 .085352 1.8665 8457.4 10305.6 146.692 22.41 41.34 .89423 350 
250.000 6.61070 .94606 .078185 1.9970 8743.9 10710.4 148.344 22.17 39.68 .91542 357 
260.000 6.24605 .96278 .072248 2.1264 9018.9 11100.2 149.874 21.97 38.33 .93361 363 
270.000 5.92773 .97691 .067247 2.2539 9284.8 11477.9 151.299 21.81 37.23 .94926 370 
280~000 :>.64676 .98889 .062912 2.3792 9:543.3 1184:>.:> 1:>2.636 21.68 36.32 .96279 377 

290.000 5.39640 .99909 .059271 2.5020 9795.8 12204.8 153.897 21.58 35.56 .97451 383 
300.000 5.17146 1.00780 .056033 2.6224 10043.3 12557.1 155.091 21.49 34.92 .98471 390 
310.000 4.96787 1.01525 .053173 2.7405 10286.7 12903.5 156.228 21.42 34.38 .99360 396 
320.000 4.78246 1.02166 .050625 2.8564 10526.7 13245.0 157.312 21.37 33.92 1.00138 402 
330.000 4.61264 1.02717 .048339 2.9702 10763.8 13582.1 158.349 21~32 33.52 1.00819 408 
340.000 4.45634 1.03193 .046274 3.0821 10998.4 13915.6 159.345 21.29 33.18 1.01417 414 
350.000 4~31185 1.03604 .044398 3.1923 11231.0 14245.9 160.302 21.26 32.89 1.01942 419 
360.000 4.17776 1.03959 .042685 3.3008 11461.7 14573.4 161.225 21.24 32~63 1.02406 425 
370.000 4.05286 1.04266 .041114 3.4078 .11691.0 14898.6 162.116 21.23 32.41 1.02814 430 
380.000 3.93616 1.04532 .039666 3.5134 11919.0 15221.7 162~977 21.23 32.22 1.03175 436 
390.000 3.82680 1.04763 .038327 3.6177 12145.9 15543.0 163.812 21.24 32.05 1.03494 441 
400.000 3.72405 1.04962 .037084 3.7209 12371.9 15862.8 164.622 21.24 31.90 1.03775 446 
410.000 3.62727 1.05134 .035927 3.8230 12597.2 16181.2 165.408 21.26 31.78 1.04024 451 
420.000 3.53592 1.05282 .034847 3.9240 12821.9 16498.4 166.172 21.28 31.67 1.04244 456 
430.000 3.44952 1.05410 .033835 4.0242 13046.0 16814.7 166.917 21.30 31.58 1.04439 461 
440.000 3.36763 1.05519 .032885 4.1234 13269.8 17130.1 167.642 21.33 31.51 1.04611 466 
450.000 3.28989 1.05612 .031992 4.2219 13493.4 17444.8 168.349 21.36 31.44 1.04763 471 
470.000 3.14558 1.05757 .030354 4.4167 13939.9 18072.7 169.714 21.44 31.35 1.05014 480 
500.000 2.95302 1.05894 .028209 4.7042 14609.5 19011.8 171.651 21.58 31.27 1.05286 493 
550~000 2.68249 1.05976 .025271 5.1733 15729.1 20575.3 174.631 21.85 31.29 1.05543 514 
600.000 2.45965 1.05946 .022914 5.6328 16857.5 22142.8 177.359 22.18 31.42 1.05642 533 
650.000 2.27245 1.05852 .020976 6.0853 17998.1 23718.8 179.882 22.53 31.63 1.05645 552 
700.000 2.11270 1.05724 .019350 6.5322 19153.0 25306.3 182.235 22.89 31.88 1.05590 569 
750.000 1.97459 1.05577 .017966 6.9749 20323.3 26907.0 184.443 23.25 32.15 1.05499 586 
800.000 1.8:>391 1.0:>421 .016771 7.4142 21'09.4 28'21.6 186.'27 23.61 32.44 1.0'385 603 

850.000 1.74747 1.05264 .015729 7.8506 22711.3 30150.6 188.502 23.95 32.72 1.05264 618 
900.000 1.65284 1.05107 .014812 8.2849 23928.4 31793.7 190.381 24.28 33.00 1.05135 634 
950.000 1.56813 1.04955 .013997 8.7172 25160.3 33450.5 192.172 24.59 33.27 1.05004 648 

1000.000 1.49182 1.04807 .013269 9.1479 26406.3 35120.4 193.885 24.88 33.53 1.04873 663 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol- IK- 1 m/s 

14.000000 MPa 

71.220 30.67603 .77071 2.287026 18.1081 44.9 501.3 75.071 36.37 58.23 .00392 1017 
80.000 29.55697 .71210 1.968410 15.2831 541.9 1015.5 81.894 35.79 59.01 .01188 948 
90.000 28.24888 .66229 1.656246 12.4442 1109.3 1604.8 88.835 33.85 58.71 .03086 877 

100.000 26.88930 .62620 1.386359 9.9643 1665.5 2186.1 94.947 30.58 57.26 .06378 816 
110.000 25.45967 .60124 1.150511 7.8192 2195.1 2745.0 100.283 26.12 54.85 .11178 765 
120.000 23.93931 .58614 .943313 5.9968 2689.2 3274.0 104.901 20.94 52.01 .17417 729 
130.000 22.30646 .58065 .761590 4.4908 3150.1 3777.7 108.908 18.68 52.42 .25027 670 
140.000 20.54302 .58546 .604107 3.2984 3741.5 4423.0 113.675 35.20 71.91. .33487 490 
150.000 18.64867 .60194 .471265 2.4168 4380.4 5131. 1 118.561 30.67 70.30 .42094 444 
160.000 16.67127 .63125 .364146 1.8363 4993.1 5832.9 123.091 28.39 69.96 .50361 401 
170.000 14.73859 .67203 .282748 1.5268 5574.5 6524.4 127.283 26.92 67.90 .57950 370 
180.000 13.01661 .71866 .224321 1.4219 6106.9 7182.5 131.046 25.82 63.42 .64653 353 
190.000 11.59037 .76461 .183439 1.4332 6582.3 7790.2 134.333 24.93 58.14 .70456 345 
200.000 10.43864 .80652 .154398 1.4930 7006.5 8347.7 137.194 24.22 53.52 .75423 343 
210.000 9.50331 .84372 .133054 1.5756 7390.3 8863.5 139.711 23.64 49.76 .79653 344 
220.000 8.73578 .87613 .116892 1.6776 7742.5 9345.1 141.952 23.17 46.65 .83253 347 
230.000 8.09875 .90395 .104339 1.7924 8069.7 9798.3 143.968 22.79 44.09 .86321 351 
240.000 7.56305 .92765 .094359 1.9142 8377.4 10228.5 145.799 22.49 42.00 .88940 357 
250.000 7.10646 .94776 .086256 2.0392 8669.7 10639.7 147.478 22.24 40.30 .91184 363 
260.000 6.71228 .96483 .079551 2.1650 8949.8 11035.5 149.031 22.04 38.91 .93111 369 
270.000 6.36798 .97932 .073913 2.2903 9220.2 11418.7 150.477 21.87 37.76 .94773 375 
ltsU.UUU 6.U6411 .9916-' .U69lU3 l.4143 94tsZ.6 11791.3 1:ll.ts3Z ZI.74 36.tsU .96210 3tH 
290.000 5.79343 1.00221 .064949 2.5365 9738.6 12155.2 153.109 21.63 36.00 .97457 388 
300.000 5.55036 1.01123 .061321 2.6568 9989.3 12511.6 154.318 21.54 35.32 .98541 394 
310.000 5~33053 1.01897 .058123 2.7752 10235.5 12861.9 155.466 21.46 34.74 .99487 400 
320.000 5.13045 1.02562 .055280 2.8915 10478.0 13206.8 156.561 21.40 34.25 1.00314 406 
330.000 4.94734 1.03135 .052733 3.0060 10717.3 13547.1 157.609 21.35 33.83 1.01039 412 
340.000 4.77891 1.03630 .050438 3.1186 10954.0 13883.5 158.613 21.32 33.46 1.01674 418 
350.000 4.62332 1.04057 .048356 3.2296 11188.4 14216.5 159.578 21.29 33.14 1.02233 423 
360.000 4.47899 1.04426 .046458 3.3390 11420.9 14546.6 160.508 21.27 32.87 1.02725 429 
370.000 4.34465 1.04746 .044719 3.4469 11651.7 14874.0 161.405 21.26 32.63 1.03159 434 
380.000 4.21918 1.05022 .043119 3.5534 11881.1 15199.3 162.273 21.25 32.42 1.03542 439 
390.000 4.10167 1.05261 .041641 3.6587 12109.3 15522.6 163.113 21.26 32.24 1.03880 445 
400.000 3.99131 1.05467 .040271 3.7628 12336.6 15844.2 163.927 21.26 32.09 1;04178 450 
410.000 3.88741 1.05645 .038997 3.8657 12563.0 16164.4 164.717 21.28 31.95 1.04442 455 
420.000 3.78936 1.05798 .037809 3.9677 12788.7 16483.3 165.486 21.29 31.83 1.04674 460 
430.000 3.69666 1.05929 .036698 4.0687 13013.9 16801.1 166.234 21.32 31.73 1.04880 465 
440.000 3.60883 1.06041 .035655 4.1688 13238.6 17118.0 166.962 21.34 31.65 1.05061 469 
450.000 3.52547 1.06136 .034675 4.2681 13463.0 17434.1 167.673 21.38 31.58 1.05221 474 
470.000 3.37078 1.06283 .032881 4.4644 13911.1 18064.4 169.043 21.45 31.47 1.05485 483 
500.000 3.16448 1.06419 .030535 4.7541 14582.8 19006.9 170.987 21.58 31.38 1.05769 496 
550.000 2.87481 1.06493 .027329 5.2263 15705.1 20575.0 173.976 21.86 31.37 1.06033 517 
6UU.UUU 2.63631 1.06450 .024763 5.6885 16835.6 22146.1 176.710 22.18 31.49 1.06129 536 
650.000 2.43600 1.06341 .022656 6.1432 17978.0 23725.1 179.238 22.53 31.68 1.06125 555 
700.000 2.26509 1.06196 .020892 6.5921 19134.4 25315.2 181.594 22.89 31.92 1.06058 572 
750.000 2.11734 1.06033 .019391 7.0365 20306.0 26918.1 183.806 23.25 32.19 1.05955 589 
800.000 1.98822 1.0.5862 .018097 7.4772 21493.2 25'34.7 18'.893 23.61 32.47 1.O~530 605 
850.000 1.87433 1.05688 .016969 7.9150 22695.9 30165.3 187.870 23.95 32.75 1.05693 621 
900.000 1.77307 1.05517 .015976 8.3503 23913.9 31809.8 189.750 24.28 33.03 1.05551 636 
950.000 1.68241 1.05351 .015095 8.7837 25146.6 33468.0 191.542 24.59 33.29 1.05407 651 

1000.000 1.60074 1.05189 .014308 9.2153 26393.1 35139.1 193.257 24.88 33.55 1.05264- 666 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K 

I 
P 

I 
z I ,PI,T I ,Plap ,I E H I s Cv Cp liP W 

moliL MPa/K MPa·L/mol J/mo} J mol-1K-1 m/s 

16.000000 MPa 

7L654 30.73091 • B7392 2.302159 18.5135 52.0 572.6 7S.15B 36.39 SB.ll .00407 1027 
80.000 29.68555 .81031 1.999083 15.8292 520.8 1059.8 81.603 35.83 58.75 .01150 962 
90.000 28.40615 .75271 1.686807 12.9938 1082.7 1646.0 88.507 33.91 58.33 .02967 893 

100.000 27.08456 .71050 1.418045 10.5243 1631.9 2222.6 94.571 30.66 56.71 .06101 833 
110.000 25.70648 .68053 1.184338 8.3925 2152.3 2774.7 99.842 26.22 54.04 .10653 785 
120.000 24.25746 .66109 .980152 6.5824 2634.2 3293.8 104.374 21.04 50.80 .16562 753 
130.000 22.72463 .65139 .802102 5.0833 3078.7 3782.7 108.263 18.78 50.64 .23774 699 
140.000 21.10076 .65141 .648478 3.8856 3648.0 4406.3 112.869 35.28 69.31 .31821 522 
150.000 19.39250 .66154 .518730 2.9774 4258.6 5083.7 117.544 30.71 66.76 .40071 480 
160.000 17.63377 .68205 .412622 2.3405 4839.1 5746.4 121.822 28.40 65.83 .48100 440 
170.000 15.89777 .71203 .329188 1.9464 5392.0 6398.4 125.775 26.93 64.38 .55609 407 
180.000 14.28525 .74838 .266084 1.7509 5909.1 7029.1 129.381 25.86 61.53 .62387 385 
190.000 12.87561 .78662 .219605 1.6937 6382.8 7625.5 132.606 25.02 57.65 .68371 373 
200.000 11.68906 .82314 .185488 1.7155 6813.2 8182.0 135.461 24.33 53.69 .73577 367 
210.000 10.70087 .85634 .160016 1.7744 7205.9 8701.1 137.995 23.77 50.24 .78066 365 
220.000 9.87295 .88596 .140496 1.8503 7568.2 9188.8 140.265 23.31 47.39 .81935 366 
230.000 9.17291 .91211 .125177 1. 9412 7906.2 9650.4 142.317 22.94 45.00 .85262 368 
240.000 8.57589 .93496 .112914 2.0438 8224.4 10090.1 144.189 22.63 42.98 .88123 372 
250.000 8.06208 .95477 .102922 2.1542 8526.6 10511.2 145.908 22.37 41.28 .90588 376 
260.000 7.61570 .97185 .094648 2.2693 8815.7 10916.7 147.499 22.16 39.86 .92716 381 
270.000 7.22428 .98656 .087693 2.3869 9094.3 11309.0 148.980 21.99 38.65 .94555 387 
280.000 6.87B03 .99922 .OBI771 2.50S4 9364-.1 11690.3 150.367 21.84 37.64- .961S0 392 
290.000 6.56925 1.01011 .076667 2.6239 9626.7 12062.3 151.672 21.72 36.78 .97536 398 
300.000 6.29186 1.01949 .072223 2.7418 9883.3 12426.3 152.906 21.62 36.04 .98743 403 
310.000 6.04099 1.02758 .068316 2.8587 10134.9 12783.4 154.077 21.54 35.41 .99796 409 
320.000 5.81274 1.03455 .064853 2.9744 10382.2 13134.7 155.193 21.47 34.87 1.00717 415 
330.000 5.60396 1.04058 .061761 3.0888 10625.9 13481.0 156.258 21.42 34.40 1.01524 420 
340.000 5.41206 1.04579 .058980 3.2018 10866.5 13822.9 157.279 21.38 33.99 1.02233 426 
350.000 5.23489 1.05029 .056466 3.3134 11104.6 14161.0 158.259 21.34 33.64 1.02855 431 
360.000 5.07068 1.05418 .054179 3.4236 11340.3 14495.7 159.202 21.32 33.33 1.03409 437 
370.000 4.91793 1.05755 .052090 3.5325 11574.2 14827.6 160.111 21.31 33.06 1.03891 442 
380.000 4.77538 1.06046 .050172 3.6402 11806.5 15157.0 160.989 21.30 32.82 1.04316 447 
390.000 4.64195 1.06297 .048404 3.7467 12037.3 15484.1 161.839 21.30 32.61 1.04690 452 
400.000 4.51671 1.06513 .046769 3.8521 12266.9 15809.3 162.662 21.30 32.43 1.05021 457 
4lO.ooo 4.39888 1.06698 .04:)2!l1 3.9564 12495.6 16132.9 163.461 21.3J 32.2lS 1.05312 462 
420.000 4.28775 1.06858 .043838 4.0597 12723.4 16455.0 164.238 21.33 32.14 1.05569 467 
430.000 4.18272 1.06993 .042519 4.1621 12950.5 16775.8 164.992 21.35 32.02 1.05795 472 
440.000 4.08327 1.07108 .041283 4.2635 13177.0 17095.5 165.727 21.37 31.92 1.05994 476 
450.000 3.98892 1.07205 .040124 4.3642 13403.1 17414.2 166.444 21.40 31.83 1.06169 481 
470.000 3.81392 1.07353 .038005 4.5631 13854.3 18049.5 167.825 21.47 31.70 1.06456 490 
500.000 3.58073 1.07484 .035245 4.8565 14530.1 18998.4 169.782 21.60 31.58 1.06762 503 
550.000 3.25360 1.07537 .031487 5.3344 15657.9 20575.5 172~ 788 21.88 31.53 1.07038 523 
600.000 2.98446 1.07465 .028492 5.8015 16792.7 22153.8 175.535 22.19 31.62 1.07127 543 
650.000 2.75851 1.07324 .026041 6.2604 17938.6 23738.9 178.072 22.54 31.79 1.07104 561 
700.000 2.56574 1.07145 .023994 6.7129 19098.0 25334.0 180.437 22.90 32.02 1.07008 578 
750.000 2.39910 1.06948 .022256 7.1605 20272.0 26941.2 182.654 23.26 32.27 1.06878 595 
800.000 2.25346 1.06744 .020760 7.6040 21461.3 28561.5 184.746 23.61 32.54 1.06726 611 
850.000 2.12497 1.06540 .019458 8.0443 22665.9 30195.4 186.727 23.95 32.81 1.06561 627 
900.000 2.01072 1.06338 .018313 8.4819 23885.5 31842.8 188.610 24.28 33.08 1.06391 642 
950.000 1.90839 1.06143 .017298 8.9172 25119.5 33503.5 190.406 24.59 33.34 1.06220 657 

1000.000 1.81619 1.05955 .016392 9.3506 26367.4 35117.0 192.122 24.88 33.59 1.06051 671 
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TABLE 15. Properties of carbon monoxide· along isobars - Continued 

TIK P 

I 
z 1 aPiaT I aPiap I E H S Cv Cp liP W 

mollL MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

18.000000 MPa 

72.085 30.78451 .97557 2.316871 18.9173 59.2 644.0 75.246 36.40 57.98 .00429 1037 
80.000 29.80978 .90779 2.029228 16.3716 500.6 1104.4 81.320 35.87 58.51 .01131 976 
90.000 28.55693 .84233 1.716626 13.5369 1057.4 1687.7 88.191 33.97 57.99 .02897 908 

100.000 27.26978 .79388 1.448672 11.0749 1600.2 2260.3 94.212 30.73 56.22 .05925 850 
110.000 25.93714 .75879 1.216641 8.9529 2112.5 2806.5 99.427 26.30 53.34 .10306 805 
120.000 24.54882 .73489 1.014798 7.1515 2583.9 3317.2 103.886 21.13 49.81 .15982 775 
130.000 23.09735 .72099 .839513 5.6560 3015.0 3794.3 107.680 18.87 49.24 .22909 725 
140.000 21.58108 .71653 .688662 4.4521 3567.2 4401.3 112.164 35.37 67.39 .30656 550 
150.000 20.00912 .72130 .561048 3.5224 4157.0 5056.6 116.687 30.78 64.26 .38638 512 
160.000 18.40762 .73505 .455683 2.8442 4714.1 5692.0 120.788 28.44 62.91 .46474 473 
170.000 16.82423 .75692 .371090 2.3887 5245.0 6314.8 124.564 26.96 61.58 .53893 441 
180.000 15.32306 .78491 .304993 2.1205 5746.5 6921.2 128.031 25.90 59.53 .60691 417 
190.000 13.96397 .81597 .254426 1.9961 6213.8 7502.8 131. 176 25.09 56.68 .66785 401 
2UU.UUU lloT/81:> .84711 .21608:5 1.9686 '664:5.0 80:53.7 134.002 24.42 ~3.48 .121:58 392 
210.000 11.76354 .87635 .186856 1.9977 7042.7 8572.8 136.536 23.88 50.40 .76844 387 
220.000 10.89879 .90289 .164214 2.0562 7411.5 9063.1 138.817 23.43 47.72 .80919 386 
230.000 10.15770 .92664 .146310 2.1286 7756.6 9528.7 140.888 23.05 45.47 .84454 387 
240.000 9.51744- .94777 .131872 2.2123 8082.4 9973.7 142.782 22.74 43.57 .87516 388 

, 250.000 8.96032 .96643 .120041 2.3062 8392.1 10401.0 144.527 22.48 41.94 .90169 391 
260.000 8.47217 .98281 .110206 2.4077 8688.6 10813.2 146.144 22.27 40.54 .92469 395 
270.000 8.04141 .99710 .101923 2.5144 8974.0 11212.4 147.651 22.09 39.34 .94465 399 
2S0.000 7.65&62 L00955 .094864 2.6244- 9250_2 1160(L5 149_062 21_93 38_30 _96201 404 

290.000 7.31617 1.02036 .088782 2.7363 9518.7 11979.0 150.390 21.81 37.41 .97713 409 
300.000 7.00785 1.02975 .083490 2.8493 9780.7 12349.2 151.646 21.70 36.65 .99031 414 
310.000 6.72861 1.03789 .078844 2.9624 10037.2 12712.3 152.836 21.61 35.98 1.00184 419 
320.000 6.47432 1.04494 .074732 3.0754 10289.0 13069.2 153~969 21.54 35.41 1.01193 424 
330.000 6.24158 1.05106 .071067 3.1878 10536.8· 13420.7 155.051 21.48 34.90 1.02077 430 
340.000 6.02761 1.05636 .067778 3.2995 10781.2 13767.5 156.086 21.44 34.46 1.02852 435 
350.000 5.83004 1.06095 .064809 3.4104 11022.7 14110.1 157~080 21.40 34.08 1.03534 440 
360.000 5.64694 1.06493 .062114 3.5202 11261.7 14449.2 158.035 2J.37 33.74 1.04140 445 
370.000 5.47664 1.06837 .059655 3.6291 11498.5 14785.2 158.955 21.35 33.45 1.04668 450 
380.000 5.31775 1.07133 .057403 3.7370 11733.4 15118.3 159.843 21.34 33.19 1.05132 455 
390.000 5.16906 1.07389 .055331 3.8438 11966.8 15449.1 160.703 21.34 32.96 1.05541 460 
400.000 5.02953 1.07609 .053417 3.9497 12198.8 15777.6 161.535 21.34 32.76 1.05902 465 
410.000 4.89829 1.07797 .051644 4.0547 12429.6 16104.4 162.341 21.35 32.59 1.06219 470 
420.000 4.77456 1.07958 .049996 4.1587 12659.4 16429.4 163.125 21.36 32.43 1.06498 474 
430.000 4.65764 1.08094 .048459 4.2619 12888.5 16753.1 163.886 21.38 32.30 1.06743 479 
440.000 4.54696 1.08209 .047022 4.3642 13116.8 17075.5 164.627 21.40 32.18 1.06958 484 
450.000 4.44199 1.08304 .045675 4.4658 13344.5 17396.8 165.349 21.43 32.08 1.07147 488 
470.000 4.24736 1.08447 .043219 4.6666 13798.8 18036.7 166.741 21.50 31.92 1.07455 497 
500.000 3.98813 1.08567 .040026 4.9628 14478.5 18991.9 168.711 21.62 31.77 1.07780 510 
550.000 3.62470 1.08593 .035698 5.4453 15611.7 20577.6 171.734 21.89 31.69 1.08063 530 
600.000 3.32584 L08489 .032261 5.9166 16750.8 22163.0 174..493 22.21 31.75 1.08142 549 
650.000 3.07499 1.08313 .029457 6.3792 17900.2 23753.9 177.039 22.55 31.90 1.08100 567 
700.000 2.86100 1.08099 .027121 6.8351 19062.4 25353.9 179.411 22.91 32.11 1.07978 584 
750.000 2.67600 1.07867 .025141 7.2857 20238.8 26965.3 181.634 23.26 32.35 1.07820 601 
800.000 2.51429 1.07629 .023440 7.7318 21430.2 28589.2 183.730 23.62 32.61 1.0763R 617 
850.000 2.37161 1.07393 .021960 8.1745 22636.5 30226.3 185.715 23.96 32.87 1.07444 632 
900.000 2.24470 1.07161 .020661 8.6142 23857.7 31876.6 187.602 24.28 33.14 1.07245 647 
950.000 2.13101 1.06937 .019511 9.0514 25093.2 33539.9 189.400 24.59 33.39 1.07046 662 

1000.000 2.02854 1.06722 .018484 9.4866 26342.3 35215.6 191.119 24.88 33.64 1.06851 676 
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'lAW'" I ~ Properties of carbon monoxide along isobars - Continued 

1/K E H S Cv Cp W 
J/mol J mol- 1K- t m/s 

20.000000 MPa 

72.515 30.83691 1.07571 2.331171 19.3193 66.7 715.2 75.334 36.42 57.87 .00456 1046 
80.000 29.92997 1.00461 2.058873 16.9104 481.1 1149.4 81.045 35.91 58.29 .01126 990 
90.000 28.70181 .93120 1.745763 14.0743 1033.2 1730.0 87.885 34.03 57.68 .02863 922 

100.000 27.44608 .87642 1.478350 11.6171 1570.2 2298.9 93.867 30.81 55.78 .05822 866 
110.000 26.15392 .83611 1.247618 9.5022 2075.3 2840.0 99.033 26.39 52.73 .10088 823 
120.000 24.81812 .8076'9 1.047610 7.7066 2'37.6 3343.' 103.430 21.23 48.'97 .1'601 796 
130.000 23.43456 .78958 .874442 6.2123 2957.4 3810.8 107.146 18.97 48.11 .22325 749 
140.000 22.00456 .78082 .725638 5.0015 3495.9 4404.8 111.534 35.46 65.90 .29854 576 
150.000 20.53784 .78081 .599536 4.0533 4069.5 5043.3 115.940 30.86 62.39 .37636 540 
160.000 19.05547 .78896 .494675 3.3425 4608.8 5658.4 119.911 28.50 60.76 .45321 504 
170.000 17.59125 .80436 .409286 2.8402 5122.4 6259.3 123.554 27.01 59.41 .52659 472 
180.000 16.18871 .82549 .341113 2.5146 5610.1 6845.5 126.906 25.96 57.74 .59455 446 
190.000 14.89117 .85018 .287539 2.3312 6069.2 7412.3 129.970 25.15 55.54 .65617 428 
200.000 13.72822 .87609 .245816 2.2529 6498.2 7955.0 132.754 24.50 52.97 .71111 416 
210.000 12.70835 .90133 .213320 2.2449 6897.7 8471.4 135.275 23.97 50.33 .75946 410 
220.000 11.82281 .92481 .187787 2.2795 7270.6 8962.2 137.559 23.53 47.88 .80186 406 
230.000 11.05440 .94609 .167437 2.3378 7620.7 9430.0 139.638 23.16 45.73 .83887 405 
240.000 10.38431 .96517 .150944 2.4082 7951.9 9877.8 141.545 22.84 43.90 .87114 406 
250.000 9.79588 .98222 .137360 2.4874 8267.2 10308.9 143.305 22.58 42.35 .89924 408 
260.000 9.27595 .99738 .126017 2.5749 8569.3 10725.4 144.939 22.36 41.00 .92371 410 
270.000 8.81390 1.01079 .116432 2.6695 8860.3 11129.4 146.464 22.18 39.83 .94504 413 
280.000 8.40098 1.02260 .108244 2.7692 9141.8 11522.5 147.893 22.02 38.81 .96364 417 
290.000 8.02993 1.03296 .101181 2.8727 9415.3 11906.0 149.239 21.89 37.92 .97988 421 
300.000 7.69473 1.04203 .095031 2.9787 9682.0 12281.2 150.511 21.78 37.14 .99407 425 
310.000 7.39035 1.04995 .089632 3.0864 9942.9 12649.1 151.718 21.69 36.46 1.00649 430 
320.000 7.11263 1.05685 .084856 3.1949 10198.8 13010.7 152.866 21.61 35.86 1.01738 435 
330.000 6.85809 1.06286 .080602 3.3038 10450.4 13366.7 153.961 21.54 35.34 1.02692 439 
340.000 6.62381 1.06809 .076788 3.4128 10698.3 13717.7 155.009 21.49 34.88 1.03531 444 
350.000 6.40734 1.07263 .073349 3.5215 10943.0 14064.5 156.015 21.45 34.48 1.04267 449 
360.000 6.20660 1.07656 .070231 3.6297 11185.0 14407.4 156.980 21.42 34.12 1.04921 454 
370.000 6.01982 1.07996 .067390 3.7375 11424.6 14747.0 157.911 21.40 33.80 1.05491 459 
380.000 5.84551 1.08290 .064791 3.8445 11662.2 15083.6 158.808 21.38 33.53 1.05992 463 
390.000 5.68237 1.08543 .062403 3.9509 11897.9 15417.6 159~676 21.38 33.28 1.06433 468 
400.000 5.52927 1.08759 .060201 4.0565 12132.2 15749.3 160.516 21.37 33.06 1.06821 473 
410.000 5.38526 1.08944 .058162 4.1614 12365.1 16078.9 161.330 21.38 32.87 1.07162 477 
420.000 5.24948 1.09101 .056269 4.2655 12596.9 16406.8 162.120 21.39 32.70 1.07461 482 
430.000 5.12119 1.09233 .054507 4.3689 12827.8 16733.1 162.888 21.41 32.56 1.07724 487 
440.000 4.99975 1.09343 .052861 4.4716 13057.8 17058.0 163.635 21.43 32.43 1.07954 491 
450.000 4.88458 1.09434 .051320 4.5735 13287.2 17381.7 164.362 21.45 32.32 1.08155 495 
470.000 4.67106 1.09567 .048513 4.7754 13744.4 18026.1 165.763 21.52 32.14 1.08482 504 
500.000 4.38673 1.09669 .044875 5.0734 14428.1 18987.3 167.746 21.64 31.96 1.08823 517 
550.000 3.98821 1.09661 .039959 5.5593 15566.5 20581.3 170.784 21.90 31.84 1.09110 537 
600.000 3.66057 1.09520 .036068 6.0340 16709.8 22173.4 173.555 22.22 31.87 1.09176 555 
650.000 3.38559 1.09307 .032903 6.4999 17862.5 23769.9 176.111 22.56 32.00 1.09111 573 
700.000 3.15099 1.09056 .030271 6.9588 19027.5 25374.7 178.489 22.91 32.20 1.08961 590 
750.000 2.94816 1.08788 .028045 7.4120 20206.3 26990.2 180.718 23.27 32.43 1.08773 607 
800.000 2.77084 1.08516 .026135 7.8606 21399.7 28617.8 182.819 23.62 32.68 1.08560 623 
850.000 2.61434 1.08246 .024476 8.3055 22607.9 30258.0 184.808 23.96 32.93 1.08336 638 
900.000 2.47510 1.07984 .023021 8.7471 23830.6 31911.1 186.697 24.29 33.19 1.08107 653 
950.000 2.35034 1.07731 .021733 9.1862 25067.4 33576.8 188.499 24.60 33.44 1.07880 667 

1000.000 2.23786 1.07488 .020585 9.6230 26317.7 35254.8 190.220 24.89 33.68 1.07657 681 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K p 

I 
z I ,PI,T I ,PI'p I E H 1 s Cv Cp liP W 

mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 mls 

22.000000 MPa 

72.942 30.88815 1.17440 2.345069 19.7197 74.2 786.4 75.423 36.44 57.76 .00488 1056 
80.000 30.04640 1.10079 2.088043 17.4461 462.4 1194.6 80.777 35.95 58.09 .01131 1003 
90.000 28.84129 1.01936 1.774268 14.6063 1010.1 1772.9 87.589 34.08 57.40 .02856 937 

100.000 27.61438 .95819 1.507170 12.1519 1541.7 2338.4 93.536 30.88 55.39 .05776 882 
110.000 26.35863 .91258 1.277431 10.0418 2040.3 2874.9 98.659 26.47 52.20 .09968 840 
120.000 25.06887 .87957 1.078859 8.2497 2494.7 3372.2 103.002 21.32 48.26 .15369 816 
130.000 23.74316 .85724 .907326 6.7549 2904.8 3831.4 106.652 19.07 47.17 .21951 772 
140.000 22.38438 .84433 .760056 5.5366 3431.9 4414.7 110.961 35.55 64.71 .29324 599 
150.000 21.00205 .83991 .635039 4.5719 3992.5 5040.0 115.276 30.94 60.94 .36960 566 
160.000 19.61361 .84316 .530495 3.8341 4517.8 5639.4 119.146 28.57 59.10 .44531 532 
170.000 18.24452 .85311 .444476 3.2942 5017.5 6223.4 122.686 27.07 57.70 .51805 500 
180.000 16.92602 .86848 .374742 2.9224 5493.3 6793.1 125.944 26.02 56.21 .58592 474 
190.000 15.68981 .88760 .318875 2.6889 5944.3 7346.4 128.935 25.22 54.40 .64800 455 
200.000 14.:560:56 .90861 .2744:50 2.:5634 6369.2 7880.1 131.673 24.:>8 :52.JU .7UJ1S2 441 

21O~000 13.55009 .92988 .239184 2.5162 6768.3 8391.9 134.171 24.05 50.06 .75335 432 
220.000 12.65720 .95022 .211063 2.5218 7143.3 8881.5 136.449 .23.61 47.87 .79707 427 
230.000 11.87196 .96903 .188424 2.5606 7496.9 9350.0 138.532 23.25 45.87 .83547 424 
240.000 11.18072 .98607 .169965 2.6190 7832.1 9799.8 140.447 22.94 44.11 .86910 424 
250.000 10.56952 1.00136 .154705 2.6881 8151. 7 10233.1 142.216 22.67 42.60 .89852 424 
260.000 10.02588 1.01506 .141918 2.7641 8458.1 10652.4 143.861 22.45 41.30 .92425 426 
270.000 9.53966 1.02728 .131077 2.8472 8753.5 11059.6 145.398 22.26 40.17 .94675 428 
280_000 9_10266 L03815 _121789 2_9]64 90]9_3 11456_2 146_840 22_10 39_17 .96643 431 
290.000 8.70806 1.04777 .113760 3.0305 9317.1 11843.5 148.199 21.97 38.30 .98365 434 
300.000 8.35016 1.05626 .106759 3.1285 9587.8 12222.5 149.484 21.85 37.52 .99874 437 
310.000 8.02410 1.06372 .100607 3.2294 9852.5 12594.2 150.703 21.75 36.84 1.01196 441 
320.000 7.72583 1.07027 .095163 3.3322 10112.0 12959.6 151.863 21.67 36.24 1.02356 446 
330.000 7.45187 1.07599 .090313 3.4363 10367.0 13319.3 152.970 21.60 35.71 1.03375 450 
340.000 7.19929 1.08098 .085966 3.5413 10618.1 13674.0 154.029 21.55 35.24 1.04269 454 
350.000 6.96559 1.08533 .082048 3.6468 10865.8 14024.2 155.044 21.50 34.82 1.05056 459 
360.000 6.74865 1.08910 .078498 3.7524 11110.6 14370.5 156.020 21.47 34.45 1.05753 463 
370.000 6.54664 1.09236 .075267 3.8580 11352.8 14713.3 156.959 21.44 34.12 1.06361 468 
380.000 6.35798 1.09518 .072312 3.9633 11592.8 15053.0 157.865 21.42 33.83 1.06896 472 
390.000 6.18131 1.09759 .069600 4.0683 11830.8 15390.0 158.740 21.41 33.57 1.07366 477 
400.000 6.01546 1.09966 .067100 4.1729 12067.2 15724.5 159.587 21.41 33.34 1.07780 481 
410.000 5.85939 1.10141 .064789 4.2770 12302.1 16056.8 160.408 21.41 33.13 1.08142 486 
420.000 5.71222 1.10289 .062645 4.3806 12535.8 16387.2 161.204 21.42 32.95 1.08460 490 
430.000 5.57313 1. 10413 .060651 4.4836 12768.5 16716.0 161.977 21.44 32.80 1.08739 494 
440.000 5.44145 1.10514 .058790 4.5860 13000.2 17043.2 162.730 21.46 32.66 1.08982 499 
450.000 5.31656 1.10597 .057049 4.6879 13231. 1 17369.1 163.462 21.48 32.53 1.09194 503 
470.000 5.08498 1.10713 .053882 4.8899 13691.3 18017.7 164.872 21.54 32.33 1.09537 511 
500.000 4.77656 1.10790 .049786 5.1888 14378.6 18984.5 166.866 21.66 32.13 1.09891 524 
550.000 4.34424 1.10741 .044266 5.6768 15522.2 20586.4 169.920 21.92 31.98 1. 10178 543 
600.000 3.98878 1.10559 .039910 6.1541 16669.6 22185.1 172.702 22.23 31.99 1.10228 562 
650.000 3.69042 1.10305 .036376 6.6226 17825.7 23787.1 175.267 22.57 32.10 1.10137 579 
700.000 3.43585 1.10016 .033443 7.0840 18993.5 25396.5 177.652 22.92 32.28 1.09958 596 
750.000 3.21570 1.09711 .030967 7.5396 20174.6 27016.0 179.887 23.28 32.50 1.09738 613 
800.000 3.02319 1.09403 .028844 7_9904 21370_0 2R647_0 tR1_QQ" '~.1i1 32_74 L09493 628 
850.000 2.85325 1.09101 .027003 8.4372 22579.8 30290.3 183.985 23.97 32.99 1.09237 643 
900.000 2.70202 1.08807 .025390 8.8808 23804.1 31946.1 185.877 24.29 33.24 1.08978 658 
950.000 2.56647 1.08524 .023963 9.3215 25042.2 33614.3 187.681 24.60 33.48 1.08721 673 

1000.000 2.44424 1.08254 .022692 9.7599 26293.7 35294.5 189.405 24.89 33.72 1.08470 687 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K E H S C v CI' W 
J/mol J mol-1K- 1 m/s 

25.()()()()OO MPa 

73.580 30.96300 1.31978 2.365182 20.3172 85.7 893.1 75.555 36.46 57.59 .00548 1070 
80.000 30.21454 1.24394 2.130955 18.2444 435.5 1262.9 80.386 36.01 57.82 .01156 1022 
90.000 29.04131 1.15039 1.815934 15.3956 977.1 1837.9 87.160 34.17 57.02 .02886 957 

100.000 27.85355 1.07950 1.548956 12.9416 1501.5 2399.1 93.061 30.98 54.88 .05789 904 
110.000 26.64612 1.02583 1.320243 10.8351 1991.4 2929.6 98.127 26.60 51.52 .09927 865 
120.000 25.41597 .98586 1.123248 9.0450 2435.5 3419.1 102.402 21.46 47.37 .15235 844 
130.000 24.16300 .95722 .953503 7.5468 2833.5 3868.1 105.972 19.21 46.03 .21690 803 
140.000 22.89111 .93823 ~807858 6.3169 3346.6 4438.7 110.186 35.69 63.30 .28916 632 
150.000 21.60895 .92764 .683921 5.3299 3891.6 5048.6 114.395 31.07 59.27 .36411 602 
160.000 20.33010 .92437 .579592 4.5582 4400.5 5630.2 118.150 28.69 57.22 .43870 569 
170.000 19.07246 .92736 .492765 3.9731 4884.0 6194.8 121.573 27.18 55.74 .51078 539 
180.000 17.85667 .93547 .421231 3.5463 5345.3 6745.4 124.721 26.12 54.36 .57857 513 
190.000 16.70351 .94742 .362752 3.2518 5785.0 7281.7 127.620 25.32 52.88 .64114 492 
200.000 15.63059 .. 96183 .315180 3.0648 6202.9 7802.3 130.291 24.69 51.22 .69795 476 
210.000 14.64921 .97740 .276551 2.9616 6599.1 8305.7 132.748 24.17 49.44 .74883 465 
220.000 13.76297 .99305 .245126 2.9208 6974.6 8791.1 135.006 23.74 47.63 .79413 457 
230.000 12.96875 1.00804 .219424 2.9239 7330.9 9258.6 137.084 23.37 45.89 .83419 452 
240.000 12.25908 1.02196 .198231 2.9566 7670.0 9709.3 139.003 23.06 44.29 .86949 450 
250.000 il.62453 1.03464 .180580 3.0084 7994.3 10144.9 140.781 22.80 42.85 .90054 449 
260.000 11.05545 1.04605 .165721 3.0722 8305.6 10567.0 142.437 22.57 41.59 .92782 449 
270.000 10.54288 1.05628 .153077 3.1429 8606.0 10977.2 143.986 22.38 40.49 .95178 450 
280.000 10.07897 1.06544 .142208 3.2187 8896.8 11377.2 145.440 22.21 39.53 .97282 452 
290.000 9.65731 1.07362 .132780 3.2997 9179.5 11768.2 146.813 22.07 38.69 .99129 454 
300.000 9.27255 1.08089 .124537 3.3854 9455.2 12151.3 148.111 21.95 37.94 1.00751 457 
310.000 8.92020 1.08735 .117278 3.4751 9724.6 12527.2 149.344 21.85 37.27 1.02177 460 
320.000 8.59641 1.09304 .110843 3.5681 9988.7 12896.9 150.518 21.76 36.67 1.03429 463 
330.000 8.29787 1.09805 .105104 3.6636 10248.1 13260.9 151.638 21.69 36.14 1.04531 466 
340.000 8.02175 1.10244 .099958 3.7612 10503.3 13619.9 152.710 21.63 35.66 1.05499 470 
350.000 7.76559 1.10627 .095317 3.8602 10755.0 13974.3 153.737 21.58 35.24 1.06350 474 
360.000 7.52725 1.10960 .091113 3.9603 11003.5 14324.8 154.724 21.54 34.86 1.07106 478 
370.000 7.30488 1.11247 .087287 4.0612 11249.2 14671.6 155.674 21.51 34.52 1.07764 482 
380.000 7.09689 1.11494 .083791 4.1626 11492.5 15015.2 156.591 21.49 34.21 1.08343 486 
390.000 6.90185 1.11705 .080583 4.2642 11733.7 15355.9 157.476 21.47 33.94 1.08851 490 
400.000 6.71855 1.11884 .077629 4.3659 11973.1 15694.1 158.332 21.47 33.70 1.09297 494 
410.000 6.54590 1.12034 .074899 4.4677 12210.8 16030.0 159.161 21.47 33.48 1.09688 498 
420.000 6.38296 1.12159 .072369 4.5693 12447.1 16363.8 159.966 21.47 33.29 1.10030 502 
430.000 6.22887 1.12260 .070018 4.6707 12682.2 16695.8 160.747 21.48 33.12 1.10329 506 
440.000 6.08291 1.12341 .067826 4.7718 12916.3 17026.2 161.506 21.50 32.96 1.10589 511 
450_000 5.94439 1.12405 .065777 4.8726 13149_5 17355.1 162_246 21_52 32_83 LI0814 515 

470.000 5.68741 1.12484 .062057 5.0732 13613.7 18009.4 163.668 21.58 32.61 1.11177 523 
500.000 5.34491 1.12511 .057254 5.3713 14306.5 18983.9 165.678 21.69 32.37 1.11543 534 
550.000 4.86443 1.12385 .050804 5.8600 15457.6 20596.9 168.753 21.94 32.18 1.11823 553 
600.000 4.46911 1.12133 .045734 6.3394 16610.9 22204.9 171.551 22.25 32.16 1.11842 571 
650.000 4.13714 1.11813 .041633 6.8106 17771.8 23814.7 174.128 22.58 32.25 1.11710 589 
700.000 3.85375 1.11461 .038240 7.2749 18943.6 25430.8 176.524 22.93 32.41 1.11482 605 
750.000 3.60859 1.11098 .035380 7.7334 20128.2 27056.1 178.767 23.29 32.61 1.11212 621 
800.000 3.39411 1.10736 .032934 8.1870 21326.5 28692.2 180.878 23.64 32.84 1.10917 637 
850.000 3.20469 1.10382 .030816 8.6365 22538.9 30339.9 182.876 23.97 33.07 1.10611 652 
900.000 3.03605 1.10040 .028962 9.0825 23765.3 31999.7 184.773 24.30 33.32 1.10304 666 
950.000 2.88484 1.09713 .027324 9.5256 25005.4 33671.4 186.581 24.61 33.55 1.10002 680 

1000.000 2.74842 1.09401 .025867 9.9661 26258.6 35354.8 188.308 24.89 33.78 1.09707 694 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z aPlaT aPlap E H S C" Cp liP W 
mollL MPa/K MPa·L/mol J/mo) J mol-1K- 1 m/s 

30.000000 MPa 

74.633 31.08276 1.55537 2.396827 21.3051 105.5 1070.7 75.777 36.51 57.34 .00677 1092 
80.000 30.47913 1.47976 2.200381 19.5628 393.6 1377.9 79.764 36.11 57.42 .01235 1053 
90.000 29.35310 1.36580 1.882759 16.6908 926.3 1948.3 86.484 34.31 56.49 .03024 990 

100.000 28.22178 1.27850 1.615248 14.2295 1440.3 2503.3 92.320 31.16 54.18 .05979 939 
110.000 27.08206 1.21119 1.387312 12.1213 1918.1 3025.8 97.309 26.79 50.61 .10139 904 
120.000 25.93270 1.15946 1.191837 10.3279 2348.1 3505.0 101.495 21.67 46.21 .15432 886 
130.000 24.77492 1.12029 1.023853 8.8196 2730.2 3941.1 104.962 19.44 44.61 .21836 850 
140.000 23.61276 1.09147 .879741 7.5692 3225.6 4496.1 109.061 35.93 61.60 .28984 680 
150.000 22.45314 1.07131 .756677 6.5492 3751.5 5087.7 113.143 31.30 57.31 .36396 654 
160.000 21.30554 1.05846 .652246 5.7317 4240.6 5648.7 116.766 28.91 55.07 .43788 624 
170.000 20.18117 1.05170 .564210 5.0886 4704.7 6191.2 120.054 27.39 53.50 .50964 595 
180.000 19.09201 1.04993 .490410 4.5936 5148.1 6719.4 123.074 26.31 52.17 .57762 570 
190.000 18.04968 1.05211 .428787 4.2230 5572.7 7234.8 125.860 25.51 50.90 .64091 548 
200.000 17_0641"- 1.0'\722 .J774JQ 3.9561 5979.3 7737.3 128.438 24.88 49.61 .69895 530 
210.000 16.14358 1.06430 .334671 3.7744 6368.5 8226.8 130.827 24.36 48.27 .75147 516 
220.000 15.29182 1.07251 .299003 3.6612 6740.9 8702.7 133.041 23.93 46.91 .79867 506 
230.000 14.50998 1.08116 .269171 3.6016 7097.4 9164.9 135.096 23.57 45.55 .84079 498 
240.000 13.79600 1.08973 .244105 3.5828 7439.2 9613.7 137.007 23.26 44.23 .87814 493 
250.000 13.14568 1.09790 .222920 3.5942 7767.7 10049.8 138.787 22.99 42.99 .91124 489 
260.000 12.55363 1.10546 .204890 3.6273 8084.2 . 10473.9 140.451 22.76 41.85 .94049 487 
270.000 12.01401 1.11233 .189429 3.6757 8390.1 10887.2 142.010 22.56 40.82 .96629 487 
280.000 11.52105 1. 11850 .176067 3.7347 8686.8 11290.7 143.478 22.39 39.90 .98903 487 
290.000 11.06942 1. 12399 .164432 3.8008 8975.3 11685.5 144.864- 22.24 39.U8 I.OO9U8 488 
300.000 10.65429 1. 12886 .154224 3.8715 9256.8 12072.5 146.176 22.11 38.35 1.02674 489 
310.000 10.27141 1. 13317 .145206 3.9456 9532.0 12452.7 147.422 22.00 37.70 1.04230 491 
320.000 9.91715 1.13697 .137187 4.0231 9801.7 12826.8 148.610 21.90 37.13 1.05601 493 
330.000 9.58847 1. 14031 .130016 4.1040 10066.7 13195.4 149.744 21.82 36.61 1.06808 495 
340.000 9.28273 1. 14322 .123570 4.1878 10327.3 13559.1 150.830 21.76 36.14 1.07870 498 
350.000 8.99762 1.14575 .117748 4.2744 10584.2 13918.4 151.872 21.70 35.72 1.08805 501 
360.000 8.73115 1.14792 .112467 4.3632 10837.7 14273.7 152.872 21.65 35.34 1.09634 504 
370.000 8.48154 1.14976 .107656 4.4539 11088.3 14625.4 153.836 21.62 35.00 1.10357 507 
380.000 8.24723 1.15131 .103257 4.5461 11336.2 14973.8 154.765 21.59 34.69 1. 10991 510 
390.000 8.02684 1.15259 .099219 4.6397 11581.9 15319.3 155.662 21.57 34.41 1.11547 514 
400.000 7.81915 1. 15363 .095501 4.7343 11825.4 15662.2 156.531 21.56 34.16 1. 12034 517 
410.000 7.62305 1. 15444 .092066 4.8296 12067.2 16002.6 157.371 21.55 33.93 1. 12459 521 
420.000 7.43759 1. 15506 .088884 4.9257 12307.4 16340.9 158.186 21.55 33.73 1. 12829 524 
430.000 7.26188 1. 15549 .085927 5.0221 12546.1 16677.3 158.978 21.56 33.55 1. 13151 528 
440.000 7.09515 1. 15577 .083172 5.1190 12783.7 17011.9 159.747 21.57 33.38 1.13429 531 
450.000 6.93670 1.15590 .080600 5.2160 13020.2 17345.0 160.496 21.59 33.24 1. 13669 535 
470.000 6.64219 1. 15578 .075932 5.4105 13490.7 18007.2 161.936 21.64 32.99 1.14049 542 
500.000 6.24870 1.15485 .069920 5.7022 14191.7 18992.7 163.968 21.75 32.72 1.14419 553 
550.000 5.69511 1.15191 .061874 6.1855 15354.3 20622.0 167.074 21.99 32.48 1.14664 571 
600.000 5.23852 1.14796 .055578 6.6636 16517.0 22243.8 169.896 22.28 32.42 1.14617 588 
650.000 4.85443 1.14349 .050506 7.1358 17685.6 23865.5 172.493 22.61 32.47 1.14402 604 
700.000 4.52612 1.13883 .046323 7.6023 18863.8 25492.0 174.904 22.95 32.60 1.14085 620 
750.000 4.24178 1.13416 .042809 8.0636 20053.8 27126.3 177.159 23.31 32.78 1.13723 636 
800.000 3.99277 1.12959 .039811 8.5204 21256.7 28770.3 179.281 23.65 32.99 1.13337 651 
fS~O.OCXJ 3.77],67 1.12~17 .037],21 8.9731 22473.2 3042'.1 181.21H 23.99 33.21 1.12943 00' 
900.000 3.57653 1.12094 .034958 9.4224 23703.2 32091.2 183.191 24.31 33.43 1.12551 680 
950.000 3.40053 1.11690 .032963 9.8686 24946.4 33768.6 185.005 24.61 33.66 1.12168 694 

1000.000 3.24161 1.11307 .031189 10.3122 26202.5 35457.1 186.737 24.90 33.88 1.11797 707 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S CII Cp W 
J/mol J mol-1K-1 mls 

35.000000 . MPa 

75.675 31.19694 1.78307 2.426254 22.2832 125.8 1247.7 76.000 36.55 57.09 .00848 1114 
80.000 30.72653 1.71249 2.267392 20.8689 355.0 1494.0 79.174 36.22 57.09 .01353 1083 
90.000 29.64176 1.57792 1.946688 17.9650 879.9 2060.6 85.848 34.45 56.05 .03251 1021 

100.000 28.55844 1.47400 1.677971 15.4883 1385.1 2610.6 91.632 31.32 53.61 .06333 972 
110.000 27.47457 1.39286 1.449981 13.3710 1852.9 3126.8 96.561 26.98 49.90 .10619 939 
120.000 26.38976 1.32928 1.2:>~079 11.:>682 2271.8 3:>98.1 100.678 21.88 4:5.34 .16020 92:> 
130.000 25.30554 1.27960 1.087872 10.0459 2641.5 4024.6 104.068 19.65 43.57 .22513 891 
140.000 24.22548 1.24117 .944383 8.7742 3123.6 4568.4 108.084 36.15 60.40 .29730 723 
150.000 23.15500 1.21198 .821498 7.7245 3635.6 5147.2 112.079 31.52 55.97 .37191 699 
160.000 22.10097 1.19042 .716617 6.8689 4110.6 5694.2 115.611 29.13 53.62 .44626 671 
170.000 21.07105 1.17516 .627429 6.1801 4560.8 6221.9 118.809 27.60 51.99 .51852 644 
180.000 20.07303 1.16506 .551814 5.6331 4991.3 6735.0 121.743 26.52 50.67 .58715 619 
190.000 19.11416 1.15911 .487825 5.2057 5404.5 7235.6 124.449 25.71 49.48 .65130 598 
200.000 18.20072 1.15641 .433701 4.8787 5801.7 7724.7 126.958 25.07 48.35 .71042 579 
210.000 17.33758 1.15618 .387890 4.6356 6183.9 8202.6 129.290 24.55 47.23 .76420 564 
220.000 16.52797 1.15768 .349050 4.4622 6551. 7 8669.3 131.462 24.12 46.11 .81282 551 
230.000 15.77329 1.16033 .316034 4.3461 6905.9 9124.9 133.487 23.76 45.00 .85644 542 
240.000 15.07326 1.16363 .287873 4.2762 7247.4 9569.4 135.379 23.44 43.91 .89531 534 
250.000 14.42611 L16719 .263753 4.2431 7577.1 10003.3 137.151 23.17 42.87 .92991 529 
260.000 13.82897 1.17076 .242992 4.2387 7896.0 10427.0 138.812 22.94 41.88 .96059 525 
270.000 13.27831 1.17415 .225025 4.2562 8205.2 10841.0 140.375 22.73 40.95 .98773 523 
280.000 12.77027 1.17726 .209386 4.2904 8505.5 11246.2 141.849 22.55 40.10 1.01172 521 
290.000 12.30095 1.18004 .195692 4.3370 8797.9 11643.3 143.242 22.40 39.32 1.03289 521 
300.000 11.86662 1.18245 .183630 4.3928 9083.4 12032.9 144.563 22.26 38.62 1.05157 521 
310.000 11.46379 1.18452 .172942 4.4553 9362.7 12415.8 145.819 22.14 37.98 1.06804 522 
320.000 11.08927 1.18626 .163418 4.5225 9636.5 12792.7 147.015 22.04 37.41 1.08256 523 
330.000 10.74020 1.18770 .15-4885 4.5931 9905.4 1316-4.2 148.158 21.95 36.90 1.09534 524 

340.000 10.41405 1.18887 .147201 4.6662 10169.9 13530.8 149.253 21.88 36.44 1.10659 526 
350.000 10.10859 1.18980 .140248 4.7416 10430.7 13893.1 150.303 21.82 36.03 1.11649 528 
360.000 9.82190 1.19051 .133930 4.8196 10688.0 14251.4 151.312 21.76 35.65 1.12525 530 
"'fU)()() Q_'i'i?_?9 1.1()1n1 l?_Rlf1l, o4.RQ9R lM4' __ '_ 14Hln_ " l'i? __ 'R4 '.Ln :\'i __ '" l_l:\'.RR 5:\:\ 

380.000 9.29829 1.19137 .122888 4.9822 11193.7 14957.9 153.222 21.69 35.01 1.13956 535 
390.000 9.05857 1.19154 .118040 5.0665 11442.8 15306.6 154.128 21.66 34.74 1.14541 538 
400.000 8.83196 1.19156 .113570 5.1525 11689.8 15652.7 155.004 21.65 34.48 1.15051 541 
410.000 8.61740 1.19144 .109439 5.2400 11934.8 15996.3 155.853 21.64 34.26 1.15494 544 
420.000 8.41395 1.19119 .105609 5.3288 12178.1 16337.9 156.676 21.63 34.05 1.15879 547 
430.000 8.22076 1.19084 .102049 5.4186 12419.9 16677.4 157.475 21.64 33.87 1.16203 550 
440.000 8.03704 1.19037 .098732 5.5094 12660.4 17015.2 158.252 21.65 33.70 1.16488 553 
450.000 7.86212 1.18982 .095634 5.6009 12899.7 17351.5 159.007 21.66 33.55 1.16731 556 
470.000 7.53616 1.18846 .090014 5.7858 13375.5 18019.8 160.461 21.70 33.29 1.17108 562 
500.000 7.09909 1.18593 .082778 6.0663 14083.8 19014.0 162.511 21.80 33.01 1.17458 572 
550.000 6.48157 1.18083 .073107 6.5373 15256.7 20656.6 165.642 22.03 32.73 1.17637 588 
600.000 5.97029 1.17513 .065558 7.0085 16427.8 22290.2 168.485 22.32 32.64 1.17503 604 
650.000 5.53901 1.16919 .059491 7.4772 17603.6 23922.4 171.098 22.64 32.67 1.17189 620 
700.000 5.16962 1.16325 .054500 7.9425 18787.8 25558.1 173.523 22.98 32.77 1.16769 635 
750.000 4.84918 1.15745 .050316 8.4040 19982.9 27200.6 175.789 23.32 32.93 1.16306 650 
800.000 4.56820 1.15185 .046754 8.8618 21190.2 28851.9 177.921 23.67 33.12 1.15820 665 
850.000 4.31953 1.14651 .043681 9.3162 22410.5 30513.3 179.935 24.00 33.33 1.15331 679 
900.000 4.09772 1.14142 .041001 9.7674 23643.9 32185.2 181.846 24.32 33.55 1.14849 693 
950.000 3.89850 1.13661 .038641 10.2157 24890.1 33868.0 183.666 24.63 33.76 1.14380 707 

1000.000 3.71846 1.13206 .036546 10.6615 26148.8 35561.3 185.403 24.91 33.97 1.13929 720 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 



THERMOPHVSICAL PROPERTIES OF CARBON MONOXIDE 923 

TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K p 

I 
z I 'PlaT I ,Plap II E H1 s Cv Cp liP W 

mol/L MPa/K MPa·L/mo} J/mo} J mo}-IK- 1 mls 

40.000000 MPa 

76.705 31.30613 2.00341 2.453601 23.2519 146.8 1424.5 76.221 36.60 56.86 .01073 1135 
80.000 30.95897 1.94244 2.332176 22.1652 319.2 1611.2 78.612 36.33 56.81 .01510 1112 
90.000 29.91075 1.78712 2.008057 19.2221 837.3 2174.6 85.249 34.59 55.69 .03560 1051 

100.000 28.86900 1.66645 1.737659 16.7232 1334.9 2720.4 90.989 31.49 53.15 .06833 1003 
110.000 27.83237 1.57138 1.509038 14.5912 1794.3 3231.4 95.869 27.17 49.33 .11323 972 
120.000 26.80081 1.49587 1.314075 12.7747 2204.0 3696.5 99.932 22.08 44.66 .16924 960 
130.000 25.77580 1.43572 1.147013 11.2357 2563.8 4115.7 103.263 19.86 42.78 .23610 929 
140.000 24.76031 1.38784 1.003586 9.9422 3035.5 4651.0 107~216 36.37 59.50 .30999 762 
150.000 23.75856 1~34993 .880470 8.8648 3536.7 5220.4 111.146 31.74 54.98 .38606 740 
160.000 22.77566 1.32018 .774932 7.9755 4000.9 5757.2 114.612 29.35 52.57 .46166 714 
170.000 21.81712 1.29711 .684615 7.2481 4440.7 6274.1 117.746 27.81 50.90 .53505 688 
180.000 20.88831 1.27952 .607425 6.6585 4861.4 6776.4 120.617 26.73 49.59 .60475 664 
190.000 19.99413 1.26639 .541488 6.1854 5265.8 7266.4 123.266 25.91 48.44 .66997 642 
200.000 19.13861 1.2'68' .48'131 '.8104 '6".4 174'.4 12'.723 2'.27 47.39 .73019 623 
210.000 18.32514 1.25014 .436913 5.5182 6031.4 8214.2 128.011 24.75 46.38 .78511 607 
220.000 17.55568 1.24561 .395557 5.2956 6394.7 8673.1 130.146 24.31 45.40 .83489 594 
230.000 16.83142 1.24273 .359996 5.1314 6745.8 9122.3 132.143 23.94 44.45 .87968 583 
240.000 16.15243 1.24101 .329323 5.0159 7085.7 9562.1 134.015 23.62 43.51 .91971 574 
250.000 15.51789 1.24008 .302769 4.9407 7415.1 9992.7 135.773 23.35 42.61 .95543 567 
260.000 14.92617 1.23966 .279692 4.8984 7734.6 10414.5 137.427 23.11 41.75 .98717 562 
270.000 14.37510 1.23951 .259550 4.8826 8045.2 10827.8 138.987 22.90 40.93 1.01529 558 
2RO-fm B.R6211 L2~(}47 .241&R9 4.RRR1 R~47.6 11'-J~L '- 140.461 "_.71 40.16 1.04017 555 
290~OOO 13.38446 1.23944 .226329 4.9104 8642.5 11631.1 141.858 22.55 39.44 1.06214 553 
300.000 12.93934 1.23934 .212555 4.9458 8930.8 12022.1 143.184 22.41 38.78 1.08152 552 
310.000 12.52403 1.23913 .200301 4 .. 9915 9212.9 12406.8 144.445 22.28 38.17 1.09860 552 
320.000 12.13594 1.23880 .189348 5.0452 9489.7 12785.7 145.648 22.18 37.62 1.11364 552 
330.000 11.77265 1.23833 .179512 5.1049 9761.6 13159.3 146.798 22.08 37.11 1.12687 553 
340.000 11.43195 1.23773 .170638 5.1693 10029.1 13528.1 147.899 22.00 36.66 1.13849 554 
350~000 11.11182 1.23700 .162599 5.2372 10292.8 13892.6 148.955 21.93 36.24 1.14869 555 
360.000 10.81044 1.23617 .155285 5.3077 10553.0 14253.1 149.970 21.88 35.87 1.15770 557 
370.000 10.52617 1.23524 .148605 5.3800 10810.1 14610.1 150.948 21.83 35.54 1.16553 559 
380.000 10.25755 1.23423 .142482 5.4542 11064.4 14963.9 151.892 21.79 35.23 1.17236 561 
390.000 10.00329 1.23315 .136850 5.5302 11316.2 15314.8 152.803 21.76 34.96 1.17830 563 
400.000 9.76227 1.23201 .131654 5.6081 11565.8 15663.2 153.685 21.74 34.71 1.18346 565 
410.000 9.53346 1.23081 ~126847 5.6877 11813.4 16009.1 '154.540 21.72 34.49 1.18792 567 
420.000 9.31594 1.22955 .122386 5.7689 12059.2 16352.9 155.368 21.72 34.28 1.19176 570 
430.000 9.10890 1.22826 .118237 5.8517 12303.5 16694.8 156.173 21.72 34~1O 1.19497 572 
44O~000 8.91159 1.22692 .114369 5.9357 12546.4 17034.9 156.955 21.72 33.93 1.19776 575 
450.000 8.72333 1.22554 .110754 6.0210 12788.1 17373.5 157.716 21.73 33.78 1.20010 578 
470.000 " 8.37154 1.22270 .104193 6.1945 13268.3 18046.4 159.179 21.77 33.52 1.20365 583 
500.000 7.89793 1.21826 .095741 6.4607 13982.7 19047.4 161.243 21.86 33.23 1.20670 592 
550.000 7.22539 1.21060 .084444 6.9144 15164.6 20700.6 164.395 22.07 32.94 1.20753 606 ' 
600.000 Idi6589 1.20286 .075631 L3741 16343.4 22344.1 167.255 22.35 32.83 1.20507 621 
650.000 6.19230 1.19525 .068558 7.8356 17525.6 23985.3 169.882 22.67 32.84 1.20078 636 
700.000 5.18561 1.18789 .062141 8.2965 18715.4 25629.1 172.319 23.00 32.93 1.19542 651 
150.000 5.43209 1.18085 .057884 8.7556 19915.2 27278.9 174.595 23.35 33.07 1.18966 665 
800.000 5.12159 1.11417 .053749 9.2123 21126.7 28936.8 176.735 23.69 33.25 1.18372 679 
850.000 4.84642 1.16784 .050187 9.6666 22350.7 30604.2 178.757 24.02 33.45 1.17781 693 
900.000 4.60068 1.16188 .047084 10.1183 23587.2 32281.6 180.674 24.33 33.65 1.17202 706 
950.000 4.37972 1.15626 .044354 10.5676 24836.3 33969.3 182.499 24.64 33.86 1.16643 720 

1000.000 4.17986 1.15097 .041933 11.0145 26097.5 35667.2 184.241 24.92 34.06 1.16106 733 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK P Z iJPliJT iJPliJp E H S CII Cp liP W 
mol/L MPaiK MPa·L/mol J/mol J mol- IK- 1 mls 

45.000000 MPa 

77.725 31.41086 2.21685 2.479001 24.2114 168.2 1600.8 76.442 36.64 56.63 .01362 1155 
80.000 31. 17823 2.16988 2.394882 23.4537 285.9 1729.2 78.075 36.44 56.57 .01710 1140 
90.000 30.16279 1.99371 2.067126 20.4651 797.9 2289.8 84.679 34.72 55.38 .03953 1079 

100.000 29.15760 1.85620 1.794707 17.9385 1288.9 2832.2 90.383 31.65 52.77 .07472 1033 
110.000 28.16168 1.74713 1.565045 15.7870 1741.1 3339.0 95.223 27.35 48.87 .12235 1003 
120.000 27.17513 1.65968 1.369581 13.9534 2143.1 3799.0 99.242 22.27 44.12 .18113 993 
130.000 26.19922 1.58908 1~202238 12.3958 2494.7 4212.3 102.527 20.07 42.15 .25075 964 
140.000 25.23635 1.53187 1.058508 11.0802 2957.9 4741.0 106.431 36.58 58.80 .32720 797 
150.000 24.28981 1.48546 .934899 9.9763 3450.5 5303.2 110.311 31.95 54.23 .40547 777 
160.000 23.36345 1.44784 .828577 9.0564 3906.2 5832.2 113.727 29.56 51.78 .• 48296 752 
170.000 22.46133 1.41740 .737147 8.2949 4337.7 6341.2 116.812 28.02 50.09 .55798 727 
180.000 21.58733 1.39285 .658532 7.6685 4750.7 6835.3 119.637 26.93 48.77 .62910 704 
190.000 20.74488 1.37313 .590906 7.1566 5148.1 7317.3 122.242 26.11 47.65 .69561 682 
200.000 19.93679 1.35735 .532669 6.7415 5531.5 7788.6 124.660 25.46 46.64 .75701 663 
210.000 19.16520 1.34476 .482426 6.4084 5902.3 8250.3 126.913 24.94 45.70 .81302 647 
220.000 18.43153 1.33473 .438978 6.1446 6261.3 8702.8 129.018 24.50 44.81 .86384 633 
230.000 17.73651 1.32672 .401301 5.9397 6609.4 9146.5 130.991 24~ 12 43.95 .90960 621 
240.000' 17.08020 1.32030 .368526 5.7846 6947.2 9581.8 132.844 23.80 43.12 .95054 611 
250.000 16.46208 1.31508 .339920 5.6716 7275.4 10009.0 134.588 23.52 42.32 .98710 603 
260.000 15.88111 1.31076 .314865 5.5940 7594.7 10428.2 136.232 23.28 41.55 1.01961 597 
270.000 15.33580 1.30709 .292837 5.5458 7905.7 10840.0 137.786 23.06 40.81 1.04842 591 
280.000 14.82440 1.30389 .273396 5.5221 8209.1 11244.6 139.258 22.87 40.12 1.07391 588 
290.000 14.34493 1.30101 .256169 5.5184 8505.4 11642.4 140.654 22.70 39.46 1.09641 585 
300.000 13.89528 1.29834 .240841 5.5311 8795.4 12033.9 141.981 22.55 38.85 1.11624 583 
310.000 13.47336 1.29580 ;.227147 5.5571 9079.6 12419.5 143.245 22.42 38.28 1. 13369 581 
320.000 13.07710 1.29335 .214863 5.5938 9358.5 12799.7 144.452 22.31 37.75 1.14902 581 
330.000 12.70450 1.29094 .203799 5.6392 9632.7 13174.7 145.606 22.21 37.27 1.16248 581 
340.000 12.35370 1.28855 .193793 5 .. 6914 9902.5 13545.1 146.712 22.12 36.82 1.17427 581 
350~000 12.02295 1.28617 .184711 5.7492 10168.5 13911.3 147.774 22.05 36.42 1.18458 582 
360.000 11.71062 1.28379 .176436 5.8113 10431.0 14273.6 148.794 21.99 36.05 1.19365 583 
370.000 11.41526 1.28141 .168870 5.8768 10690.3 14632.4 149.777 21.93 35.71 1.20148 584 
380.000 11.13549 1.27904 .161928 5.9450 10946.8 14987.9 150.725 21.89 35.41 1.20828 585 
39O~000 10.87011 1.27667 .155539 6.0153 11200.8 15340.6 151.641 21.-85 35.13 1.21417 587 
400.000 10.61800 1.27431 .149640 6.0872 11452.5 15690.6 152.527 21.83 34.88 1.21924 589 
410.000 10.37814 1.27196 .144178 6.1605 11702.2 16038.3 153.385 21.81 34.66 1.22358 591 
420.000 10.14964 1.26963 .139106 6.2353 11950.1 16383.8 154.218 21.80 34.45 1.22728 593 
430.000 9.93169 1.26732 .134386 6.3115 12196.4 16727.4 155.027 21.79 34.27 1.23032 595 
440.000 9.72357 1.26502 .129982 6.3892 12441.3 17069.2 155.813 21.80 34.10 1.23293 597 
450.000 9.52461 1.26275 .125864 6.4683 12684.8 17409.4 156.577 21.80 33.95 1.23508 599 
470.000 9.15182 1.25826 .118383 6.6302 13168.8 18085.8 158.048 21.83 33.69 1.23821 604 
500.000 8.64792 1.25168 .108736 6.8811 13888.4 19092.0 160.123 21.91 33.40 1.24054 611 
550.000 7.92856 1.24114 .095831 7.3144 15078.1 20753.8 163.291 22.12 33.10 1.24007 625 
600.000 7.32695 1.23112 .085760 7.7594 16263.7 22405.4 166.165 22.39 32.98 1.23627 638 
650.000 6.81572 1.22166 .077679 8.2106 17451.7 24054.1 168.805 22.70 32.98 1.23063 652 
700.000 6.37538 1.21275 .071045 8.6643 18646.5 25704.9 171.252 23.03 33.06 1.22397 666 
750.000 5.99170 1.20438 .065497 9.1187 19850.7 27361.1 173.537 23.37 33.20 1.21697 680 
800.000 5.65405 1.19654 .060784 9.5724 21066.1 29025.0 175.685 23.70 33.36 1.20987 693 
850.000 5.35435 1.18919 .056728 10.0248 22293.4 30697.8 177.713 24.03 33.55 1.20286 706 
900.000 5.08633 1.18230 .053198 10.4756 23532.9 32380.2 179.636 24.35 33.75 1.19605 719 
950.000 4.84506 1.17585 .050095 10.9247 24784.7 34072.5 181.466 24.65 33.95 1.18949 732 

1000.000 4.62661 1.16981 .047345 11.3719 26048.3 35774~6 183.212 24.93 34.14 1.18323 745 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K P Z iJPliJT iJPlap E H S Cv Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol- 1K- 1 mls 

50.000000 MPa 

78.734 31.51159 2.42383 2.502577 25.1619 190.0 1776.7 76.661 36.67 56.41 .01733 1175 
80.000 31.38579 2.39503 2.455630 24.7359 254.8 1847.9 77.561 36.56 56.35 .01957 1166 
90.000 30.40003 2.19795 2.124095 21.6963 761.4 2406.1 84.137 34.86 55.12 .04436 1106 

100.000 29.42739 2.04354 1.849418 19.1372 1246.5 2945.6 89.810 31.81 52.45 .08258 1061 
110.000 2&.46713 1.92043 L61&421 16_9626 16925 ?'44&_Q Q4_n17 27_52 4iL4P. _13356 1032 
120.000 27.51936 1.82102 1.422144 15.1090 2087.8 3904.7 98.600 22.46 43.67 .19580 1024 
130.000 26.58511 1.74001 1.254221 13.5312 2432.6 4313.3 101.846 20.27 41.65 .26890 996 
140.000 25.66629 1.67357 1.109939 12.1930 2888.7 4836.8 105.712 36.78 58.25 .34861 830 
150.000 24.76543 1.61881 .985664 11.0636 3374.2 5393.1 109.552 32.16 53.64 .42972 811 
160.000 23.88549 1.57355 .878477 10.1152 3822.8 5916.2 112.929 29.76 51.16 .50961 787 
170.000 23.02950 1.53603 .785951 9.3227 4247.7 6418.8 115.976 28.22 49.46 .58667 763 
180.000 22.20030 1.50488 .706015 8.6635 4654.4 6906.6 118.764 27.13 48.14 .65951 740 
190.000 21.40037 1.47897 .636880 8.1175 5046.0 7382.4 121.337 26.31 47.04 .72749 719 
200.000 20.63171 1.45737 .576988 7.6675 5424.3 7847.8 123.723 25.66 46.06 .79014 701 
210~000 19.89575 1.43931 .524995 7.2991 5790.7 8303.8 125~949 25.13 45.16 .84724 684 
220.000 19.19341 1.42416 .479745 7.0000 6146.1 8751.1 128.030 24.68 44.32 .. 89900 669 
230.000 18.52511 1.41138 .440248 6.7600 6491.2 9190.2 129.982 24.30 43.52 .94559 657 
240.000 17.89082 1.40053 .405667 6.5705 6826.9 9621.6 131.818 23.98 42.76 .98726 646 
250.000 17.29008 1.39122 .375292 6.4241 7153.6 10045.5 133.549 23.69 42.03 1.02445 637 
260.000 16.72211 1.38315 .348520 6.3145 7472.1 10462.2 135.183 23.44 41.33 1.05750 630 
270.000 16.18580 1.37606 .324843 6.2362 7782.9 10872.1 136.730 23.22 40.66 1.08677 624 
280.000 1'.67984- 1.36973 .303830 6.1845 8086.0 11275.4 IJ8.197 23.02 40.02 1.11264 619 
290.000 15.20273 1.36400 .285115 6.1551 8383.7 11672.6 139.591 22.85 39.42 1.13544 615 
300.000 14.75287 1.35874 .268386 6.1446 8674.8 12064.0 140.918 22.70 38.85 1.15549 612 
310.000 14.32860 1.35384 .253379 6.1497 8960.3 12449.8 142.183 22.56 38.32 1.17310 610 
320.000 13.92828 1.34923 .239868 6.1679 9240.7 12830.5 143.392 22.44 37.83 1.18853 609 
330.000 13.55028 1.34484 .227661 6.1969 9516.5 13206.4 144.548 22.33 37.37 1.20202 608 
340.000 13.19302 1.34064 .216593 6.2348 9788.1 13577.9 145.657 22.24 36.94 1.21379 608 
350.000 12.85501 1.33657 .206523 6.2801 10055.8 13945.4 146.722 22.16 36.55 1.22403 608 
360.000 12.53486 1.33264 .197331 6.3315 10320.1 14309.0 147.746 22.09 36.19 1.23300 608 
370.000 12.23126 1.32880 .188913 6.3877 10581.3 14669.2 148.733 22.04 35.85 1.24069 609 
380.000 11.94299 1.32507 .181181 6.4481 10839.6 15026.2 149.685 21.99 35.55 1.24731 610 
390.000 11.66893 1.32141 .174056 6.5117 11095.4 15380.3 150.605 21.95 35.28 1.25299 611 
400.000 11.40806 1.31784 .167473 6.5779 11348.9 15731.8 151.495 21.92 35.02 1.25783 612 
410.000 11.15943 1.31434 .161374 6.6464 11600.3 16080.8 152.357 21.90 34.80 1.26192 614 
420.000 10.92219 1.31092 .155708 6.7166 11849.9 16427.8 153.193 21.88 34.59 1.26536 615 
430.000 10.69553 1.30756 .150432 6.7881 12097.9 16772.7 154.005 21.87 34.40 1.26812 617 
440.000 10.47873 1.30429 .145507 6.8608 12344.3 17115.9 154.794 21.87 34.24 1.27044 619 
45U.UUO lU.27115 1.30108 .140900 6.9347 12589.5 17457.5 155.562 21.88 34.09 1.27229 621 
470.000 9.88129 1.29486 .132524 7.0862 13076.5 18136.6 157.038 21.90 33.83 1.27479 625 
500.000 9.35236 1.28600 .121712 7.3221 13800.6 19146.8 159.122 21.97 33.54 1.27616 631 
550.000 8.59338 1.27235 .107226 7.7340 14996.9 20815.4 162.302 22.17 33.24 1.27406 643 
600.000 7.95526 1.25988 .095912 8.1625 16188.4 22473.6 165.188 22.43 33.11 1.26865 655 
650.000 7.41074 1.24841 .086829 8.6011 17381.6 24128.6 167.837 22.73 33.10 1.26148 668 
700.000 6.94019 1.23784 .079373 9.0456 18581.0 25785.4 170.293 23.06 33.18 1.25337 681 
750.000 6.52911 1.22806 .073140 9.4932 19789.3 27447.3 172.586 23.39 33.30 1.24501 694 
800.000 6.16659 1.21899 .067848 9.9421 21008.2 29116.4 174.741 23.72 33.46 1.23665 707 
850.000 5.84424 1.21056 .063295 10.3912 22238.6 30794.1 176.775 24.05 33.64 1.22847 720 
900.000 5.55554 1.20272 .059335 10.8398 23481.0 32481.0 178.703 24.36 33.83 1.22057 733 
950.000 5.29533 1.19541 .055857 11.2875 24735.2 34177.5 180.538 24.66 34.03 1.21300 745 

1000.000 5.05945 1.18859 .052776 11.7339 26001.1 35883.6 182.288 24.94 34.22 1.20580 758 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K E H S Cv Cp W 
J/mol J mol-1K- 1 m/s 

60.000000 MPa 

80.722 31.70251 2.81987 2.544720 27.0372 234.7 2127.3 77.094 36.73 55.97 .02799 1212 
90.000 30.83681 2.60018 2.232359 24.1308 695.6 2641.4 83.123 35.15 54.69 .05719 1157 

100.000 29.92007 2.41186 1.952727 21.4948 1170.9 3176.2 88.747 32.12 51.94 .10320 1113 
110.000 29.01980 2.26062 1.718491 19.2640 1606.4 3674.0 93.501 27.87 47.89 .16281 1087 
120.000 28.13603 2.13733 1.519975 17.3639 1991.0 4123.5 97.429 22.83 42.99 .23389 1080 
130.000 27.26936 2.03562 1.350318 15.7418 2324.7 4524.9 100.618 20.65 40.89 .31593 1055 
140.000 26.42089 1.95092 1.204460 14.3577 2769.5 5040.5 104.425 37.17 57.43 .40400 889 
150.000 25.59212 1.87983 1.078533 13.1791 3244.0 5588.4 108.207 32.56 52.77 .49233 873 
160.000 24.78475 1.81975 .969482 12.1780 3681.8 6102.6 111.527 30.16 50.26 .57830 851 
170.000 24.00049 1.76867 .874817 11.3297 4096.3 6596.3 114.519 28.62 48.55 .66041 828 
180.000 23.24095 1.72500 .792466 10.6125 4493.3 7075.0 117.256 27.52 47.24 .73739 806 
190.000 22.50743 1.68747 .720673 10.0074 4876.0 7541.8 119.780 26.69 46.15 .80872 786 
200.000 21.80094 1.65505 .657940 9.4978 5246.3 7998.5 122.122 26.03 45.21 .87406 767 
210.000 21.12214 1.62689 .602985 9.0698 5605.7 8446.3 124.307 25.49 44.36 .93331 750 
220.000 20.47134 1.60231 .554710 8.7115 5955.0 8885.9 126.352 25.04- 43.58 .98676 735 
230.000 19.84859 1.58073 .512176 8.4130 6295.2 9318.1 128.273 24.65 42.85 1.03467 722 
240.000 19.25364 L56168 . 474S8:4i 8.1659 6626_8 9743_1 130.083 24.31 42.17 1.07733 711 
250.000 18.68604 1.54475 .441258 7.9632 6950.6 10161.6 131.791 24.02 41.52 1.11526 701 
260.000 18.14516 1.52961 .411615 7.7991 7267.1 10573.7 133.408 23.76 40.91 1.14882 692 
270.000 17.63021 1.51598 .385166 7.6683 7576.7 10979.9 134.941 23.53 40.33 1.17841 685 
280.000 17.14028 1.50362 .361492 7~5666 7879.9 11380.4 136.397 23.32 39.78 1.20442 678 
290.000 16.67437 1.49234 .340236 7.4900 8177.2 11775.6 137.784 23.14 39.26 1.22722 673 
300.000 16.23140 1.48196 .321091 7.4352 8469.1 12165.6 139.106 22.97 38.76 1.24713 669 
310.000 15.81029 1.47236 .303796 7.3993 8755.9 12550.9 140.369 22.82 38.29 1.26448 665 
320.000 15.40988 1.46341 .288125 7.3798 9038.0 12931.6 14l.578 22.69 37.85 1.27955 662 
330.000 15.02906 1.45502 .273882 7.3743 9315.8 13308.0 142.736 22.58 37.44 1.29258 660 
340.000 14.66671 1.44712 .260902 7.3809 9589.6 13680.5 143.848 22.48 37.05 1.30381 659 
350.000 14.32174 1.43963 .249037 7.3979 9859.7 14049.2 144.917 22.39 36.69 1.31345 657 
360.000 13.99311 1.43251 .238163 7.4238 10126.6 14414.4 145.945 22.31 36.36 1.32175 657 
370.000 13.67980 1.42':;72 .228169 7.4574 10390.4 14776.4 146.937 22.24 36.05 1.32872 656 

380.000 13.38087 1.41921 .218960 7.4974 10651.4 15135.4 147.894 22.19 35.76 1.33458 656 
390.000 13.09542 1.41296 .210452 7.5431 10909.9 15491.6 148.820 22.14 35.49 1.33946 657 
400.000 12.82260 1.40695 .202574 7.5935 11166.1 15845.3 149.715 22.10 35~25 1.34347 657 
410.000 12.56161 1.40115 .195260 7.6479 11420.2 16196.6 150.582 22.07 35.02 1.34672 658 
420.000 12.31173 1.39555 .188456 7.7058 11672.4 16545.8 151.424 22.05 34.82 1.34928 659 
430.000 12.07227 1.39014 .182110 7.7666 11923.0 16893.0 152.241 22.03 34.63 1.35116 660 
440.000 11.84257 1.38489 .176181 7.8299 12172.0 17238.5 153.036 22.02 34.46 1.35259 661 
450.000 11.62205 1.37981 .170630 7.8954 12419.7 17582.3 153.809 22.02 34.31 1.35345 662 
470.000 11.20639 1.37010 .160526 8.0314 12911.6 18265.7 155.295 22.03 34.04 1.35416 665 
500.000 10.63921 1.35655 .147462 8.2446 13642.6 19282.1 157.391 22.09 33.74 1.35287 670 
550.000 9.81829 1.33634 .129918 8.6180 14849.6 20960.7 160.591 22.26 33.44 1.34651 679 
600.000 9.12130 1.31858 .116179 9.0121 16050.8 22628.8 163.494 22.51 33.31 1.33714 690 
650.000 8.52167 1.30280 .105131 9. 422!' 172'2.7 24293.' 166.1:19 22.80 33.30 1.32631 700 

700.000 8.00001 1.28863 .096054 9.8444 18459.8 25959.8 168.629 23.11 33.36 1.31483 712 
750.000 7.54175 1.27580 .088462 10.2744 19675.0 27630.8 170.934 23.44 33.48 1.30339 723 
800.000 7.13576 1.26411 .082017 10.7096 20900.2 29308.5 173.100 23.77 33.63 1.29221 735 
850.000 6.77338 1.25340 .076473 11.1483 22136.2 30994.4 175.144 24.09 33.80 1.28143 747 
900.000 6.44777 1.24355 .071653 11.5890 23383.6 32689.2 177.081 24.39 33.99 1.27115 759 
950.000 6.15346 1.23445 .067422 12.0308 24642.4 34393.0 178.923 24.69 34.17 1.26139 770 

1000.000 5.88603 1.22601 .063677 12.4731 25912.4 36106.1 180.681 24.97 34.35 1.25216 782 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

T/K. P z I aPiaT I aP/ap II E Hl s cv Cp liP W 
mol/L MPa/K MPa·L/mol J/mol J mol-1K- 1 m/s 

70.000000 MPa 

82.672 31.88143 3.19421 2.580872 28.8794 280.6 2476.2 77.517 36.76 55.52 .04484 1247 
90.000 31.23181 2.99518 2.333833 26.5367 638.0 2879.3 82.186 35.44 54.37 .07540 1205 

100.000 30.36184 2.77290 2.048978 23.8108 1105.2 3410.7 87.774 32.44 51.56 .13183 1162 
110.000 29.51067 2.59352 1.811079 21.5136 1532.4 3904.4 92.490 28.20 47.46 .20276 1136 
120.000 28.61821 Z.44Ml l.tiWlS'O 19."94 1908.:; 4349.3 96.378 23.18 42.:;1 .28'28 1131 

130.000 27.86470 2.32415 1.438011 17.8888 2233.6 4745.7 99.526 21.01 4O~36 .37877 1107 
140.000 27.07072 2.22144 1.290218 16.4577 2669.9 5255.7 103.292 37.54 56.86 .47742 943 
150.000 26.29708 2.13434 1.162412 15.2314 3135.9 5797.8 107.034 32.93 52.17 .57477 928 
160.000 25.54470 2.05988 1.051420 14.1812 3565.7 6306.0 110.315 30.54 49.65 .66819 907 
170.000 24.81454 1.99575 .954695 13.2825 3972.6 6793.5 113.270 28.99 47.94 .75634 885 
180.000 24.10744 1.94016 .870145 12.5141 4362.4 7266.1 115.972 27.89 46.63 .83807 864 
190.000 23.42407 1.89167 .796028 11.8575 4738.5 7726.9 118.463 27.05 45.56 .91308 844 
200.000 22.76490 1.84912 .730875 11.2968 5102.8 8177_7 120_775 26_39 44_64- _98119 825 
210.000 22.13016 1.81158 .673437 10.8183 5456.8 8619.9 122.933 25.84 43.82 1.04242 809 
220.000 21.51988 1.77828 .622653 10.4104 5801.5 9054.3 124.954 25.38 43.07 1.09723 794 
230.000 20.93386 1.74858 .577615 10.0633 6137.7 9481.5 126.853 24.98 42.38 1.14597 780 
240.000 20.37177 1.72196 .537550 9.7687 6466.0 9902.1 128.643 24.64 41.74 1.18904 768 
250.000 19.83312 1.69797 .501799 9.5197 6787.0 10316.5 130.335 24.33 41.14 1.22704 758 
260.000 19.31732 1.67626 .469799 9.3104 7101.4 10725.1 131.937 24.06 40.58 1.26039 748 
270.000 18.82369 1.65651 .441068 9.1358 7409.5 11128.2 133.459 23.82 40.05 1.28955 740 
280.000 18.35148 1.63845 .415196 8.9916 7711.7 11526.1 134.906 23.60 39.54 1.31493 733 
290.000 17.89990 1.62186 .391829 8.8742 8008.5 11919.1 136.285 23.41 39.07 1.33695 727 
300.000 17.46813 1.60655 .370664 8.7804 8300.3 12307.6 137.602 23.24 38.62 1. 35597 721 
310.000 17.05532 1.59236 .351441 8.7073 8587.3 12691.6 138.861 23.08 38.20 1.37233 717 
320.000 16.66061 1.57914 .333933 8.6525 8870.1 13071.6 140.067 22.94 37.80 1.38632 713 
330.000 16.28316 1.56678 .317946 8.6139 9148.8 13447.7 141.225 22.82 37.42 1.39822 710 
340.000 15.92211 1.55519 .303310 8.5894 9423.7 13820.1 142.336 22.71 37.07 1.40826 707 
350.000 15.57664 1.54426 .289877 8.5774 9695.2 14189.1 143.406 22.61 36.74 1.41667 705 
360.000 15.24594 1.53393 .277517 8.5764 9963.6 14555.0 144.436 22.52 36.43- 1.42372 703 
370.000 14.92923 1.52413 .266119 8.5851 10229.0 14917.8 145.430 22.45 36.14 1.42940 702 
380.000 14.62574 1.51482 .255583 8.6023 10491.7 15277.8 146.390 22.38 35.87 1.43397 701 
390.000 14.33477 1.50594 .245823 8.6269 10752.0 15635.3 147.319 22.33 35.62 1.43754 700 
400.000 14.05562 1.49745 .236760 8.6580 11010.1 15990.3 148.217 22.28 35.39 1.44025 700 
410.000 13.78764 1.48932 .228328 8.6949 11266.1 16343.1 149.089 22.24 35.17 1.44218 700 
420.000 13.53021 1.48152 .220468 8.7368 11520.2 16693.8 149.934 22.21 34.98 1.44345 700 
430.000 13.28276 1.47403 .213125 8.7830 11772.6 17042.6 150.755 22.19 34.79 1.44402 701 
440.000 13.04473 1.46681 .206252 8.8332 12023.6 17389.7 151.553 22.18 34.63 1.44417 701 
450.000 12.81560 1.45986 .199808 8.8867 12273.1 17735.2 152.330 22.17 34.48 1.44376 702 
470.000 12.38215 1.44667 .188061 9.0022 12768.7 18422.0 153.823 22.17 34.21 1.44199 704 
500.000 11.78757 1.42846 .172839 9.1919 13505.1 19443.5 155.930 22.21 33.90 1.43710 707 
550.000 10.92108 1.40163 .152357 9.5366 14720.3 21129.9 159.145 22.36 33.59 1.42520 715 
600.000 10.17976 1.37839 .136285 9.9023 15928.9 22805.2 162.060 22.59 33.45 1.41084 723 
650.000 9.53745 1.35805 .123337 10.2851 17137.5 24477.0 164.736 22.87 33.44 1.39553 732 
700.000 8.97513 1.34006 .112683 to. 6828 18350.9 26150.2 167.216 23.17 33.50 1.38005 742 
750.000 8.47848 1.32398 .103762 11.0922 19571.8 27828.0 169.531 23.49 33.62 1.36502 752 
800.000 8.03644 1.30951 .096181 11.5104 20802.1 29512.4 171.705 23.81 33.76 1.35059 763 
850.000 7.64031 1.29638 .089660 11.9352 22042.8 31204.8 173.757 24.12 33.93 1.33688 774 
900.000 7.28315 1.28440 .083988 12.3646 23294.5 32905.7 175.702 24.43 34.11 1.32393 785 
950.000 6.95937 1.27341 .079008 12.7974 24557.2 34615.6 177.550 24.72 34.29 1.31175 796 

1000.000 6.66440 1.26328 .074601 13.2325 25830.8 36334.4 179.314 24.99 34.46 1.30030 807 
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f i\~H.! \' h(l~'(lIW~ .If l;Jlrboll lUollollide along is.obars ~ Continued 

1'", i f J 7- S e" e, w 

--.~ 
J mol~IK-1 ml, 

RO{){yy)[\O MPn 

84.587 l2.05029 3.54910 1.6\1766 30.6901 32;.4 1823.5 77.929 36.77 55.07 .07096 1281 
90.000 31.59265 3.38396 2.429Z!2 28.9216 587.0 3119.3 81.316 35.13 54.13 .10095 1250 

100.000 30.16284 3.12772 2.D9114 26.0952 1047.4 3648.0 86.875 32.75 51.28 .17097 1207 
1I1}.1)OO 2~.95l09 2.921ll5 1.897389 n.7231 1467.8 4138.1 91.562 28.53 41.14 .25626 1182 
120.000 29.16320 2.74940 1.693226 21.7090 1837.0 4580.2 95.420 23.52 42.15 .35300 !l78 
130.000 28.:19319 2.60613 1.518989 19.9863 2155.2 4912.8 98.539 21.36 39.98 .4604S 1155 
140.000 17.64326 2.48620 1.369090 18.5068 2584.8 5478.8 102.275 37.90 56.45 .57183 992 
150.000 26.91377 2.38335 1.239309 17.2334 3044.3 6016.8 105.988 33.19 51.75 .67'177 977 
160.000 26.20515 2.29481 1.126370 16.BM 3467.8 6520.6 109.241 30.90 49.22 .78172 957 
1'70LOOQ ZS.Sl7{l4 Z.2HiIJO 1.(JZ?<i6i' 15.1907 :HJ60.7 7003.7 112_170 2'.3:5 "'7.'::;0 .676'8 .,,, 
\80.000 24.~S224 2.151lS8 .941006 l4.J754 4253.0 7472.0 114.M7 28.25 46.20 .%339 916 
190.000 24.20862 2.09185 .864881 13.6724 4623.9 7928.5 117.315 27.40 45.14 1.04212 896 
200.000 23.S871l 2.03962 .797595 13.0659 4983.6 8375.3 119.606 26.13 44.23 Lll2S0 878 
210.000 22.98771 1.99315 .737999 12.5425 5333.4 8813.5 121.745 26.18 43.43 L 17564 861 
220.000 22.41024 1.95157 .6&5052 12.0909 5674.4 9244.2 123.748 25.71 42.71 1.23129 846 
230.000 21.85442 1.91420 .631867 11.1013 6007.3 9667.9 125.631 25.30 42.05 1.28026 833 
240.000 21.31984 1.88044 .595688 11.3655 6331.9 10085.2 127.408 :K95 41.43 1.32304 820 
150.000 20.80600 1.84980 .557869 !l.0764 6<i51.6 10496.6 129.088 24.63 40.86 1.36037 809 
260.000 20.31233 1.82188 .523858 10.8282 6964.0 10902.5 130.679 24.35 40.32 1.39273 800 
270.000 19.83821 1.79634 .493180 10.6159 7270.6 11303.2 132.192 24.10 39.82 1.42065 191 
280.000 \9.38298 \.7n86 .465429 10.4353 7571.7 11699.1 133.631 23.88 39.3S 1.44461 783 
290.000 18.94595 1.75122 .440254 10.2825 7867.8 12090.3 135.004 23.68 38.91 1.46506 776 
300.000 18.52642 l. 73118 .417356 \0. \545 Sl59.1 12477.2 \%.316 23.49 :I~.49 1.48241 770 
310.000 18.12370 1.7125. .396471 lO.0485 8446.0 12860.1 137.571 23.33 38.09 1.49702 765 
320.000 17.73708 1.69520 .317375 9.9621 8128.8 13239.1 138.775 23.18 37.72 1.50920 760 
330.000 17.36585 1.67897 .359871 9.8932 9007.8 13614.6 139.930 23.05 37.37 1.51926 756 
.l4O.000 17.00934 \.66375 .343788 9.8399 9283.3 11986.6 141.040 22.93 37.04 1.52744 753 
350.000 16.66687 1.64942 .328976 9.8005 9555.6 14355.5 142.110 22.82 36.74 1.53398 750 
360.000 16.33778 1.63591 .315304 9.7735 9824.8 14721.4 143.140 22. ?J 36.45 1.53917 748 
370.000 16.02144 1.62312 .302657 9.7577 lOO9t.2 15084.5 \44.\15 22.64 36.18 \.54300 1% 
380.000 IS.71723 1.61100 .290933 9.7517 10355.0 15444.9 145.096 22.57 35.92 1.54572 744 
390.000 15.42456 1.59947 .280043 9.7547 1()616.5 15803.0 146.026 22.51 35.69 \.54747 743 
400.000 15.14281 1.58849 .269908 9.7656 10875.7 16158.8 1%.927 22.46 35.47 1.54837 742 
410.1)00 14.87161 1.57802 .260457 9.1835 11133.0 16512.4 147.800 22.41 35.27 1.54853 741 
420.000 14.61026 1.56800 .251628 9.8078 11388.5 16864.1 148.647 22.38 35.08 1.54805 740 
430.000 14.35833 1.55841 .243365 9.8377 lIM2.3 17214.0 149.471 22.35 34.90 1.54691 740 
440.000 14.11535 1.54921 .235618 9.8726 11894.7 17562.3 150.272 22.33 34.74 1.54538 740 
450.1)00 13.88087 1.54037 .228343 9.9121 12145.6 17908.9 151.051 22:)\ 3~.&l 1.54332 740 
470.1)00 13.43516 1.52368 .21S053 10.0026 11644.0 18598.3 152.550 22.30 34.34 1.53836 741 
500.000 12.82206 1.50081 .197786 10.1617 13384.5 19623.7 154.665 22.33 34.04 1.52891 743 
$SD.C(:II,) 1l.Q.:l161 1.01-67·<1) . 174482 JO.""oo '~606_:l :JlJJ6.' lS'~ilO2 22.16 22.'1:1 1.5100-4- ,. . 
6Q(J.000 11.14598 1.43875 .156\55 10.B1l9 15820.7 22998.2 160.818 22.68 33.51 1 AS9S6 755 
650.000 10.47015 1.41380 .141370 1\.1733 17034.8 24675.6 \63.503 22.94 33.55 1.46926 763 
700.000 9.87535 1.39188 .129188 11.5490 18253.1 26354.1 165.991 23.23 33.61 1.44911 772 
7SQ.000 9.34745 \.37246 .118974 11.9379 19478.6 28037.1 168.314 23.54 33.72 1.42994 781 
800.000 8.87554 1.35509 .110287 12.3381 20713.1 29726.6 170.494 23.86 33.87 1.41183 790 
B51l.ooo 8.45102 1.33945 .102807 12.1471 219.57.8 31424.1 172.552 24.16 34.03 1.39483 800 
900.000 8.06697 1.32526 .096297 13.1634 23213.0 33130.0 174.502 24.46 34.21 1.37891 810 
950.000 7.71777 1.3\232 .~80 B.5~50 24479.1 34844.7 176.356 24.75 34.38 1.36405 820 

1000.000 7.39880 1.30045 .085518 14.0107 25755.7 36568.3 178.124 25.02 34.56 \.35017 831 
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TABLE 15. Properties of carbon monoxide· along isobars - Continued 

T/K. P Z aPlaT aPlap E H S CV Cp I liP I w mol/L MPa/K MPa·L/mol J/mol J mol-1K-1 m/s 

90.000000 . MPa 

86.468 32.21061 3.88644 2.638038 32.4709 374.8 3168.9 78.329 36.74 54.60 .11072 1312 
90.000 31.92496 3.76733 2.519012 31.2908 541. 7 3360.8 80.501 36.02 53.93 .13668 1293 

100.000 31.13033 3.47714 2.223809 28.3552 996.3 3887.4 86.038 33.06 51.06 .22415 1250 
110.000 30.35634 3.24164 1.978258 25.9012 1411.0 4375.8 90.703 28.85 46.89 .32733 1225 
120.000 29.60273 3.04715 1.771096 23.8219 1774.4 4814.7 94.538 23.85 41.88 .44132 1222 
130.000 28.86935 2.88420 1.594381 22.0438 2087.0 5204.5 97.635 21.70 39.69 .56542 1199 
140.000 28.15617 2.74603 1.442315 20.5145 2511.1 5707.6 101.349 38.24 56.15 .69156 1036 
150.000 27.46324 2.62762 1.310539 19.1942 2965.3 6242.4 105.041 33.64 51.43 .81147 1023 
160.000 26.79066 2.52524 1.195685 18.0517 3383.7 6743.1 108.273 31.24 48.90 .92275 1004 
170.000 26.13854 2.43599 1.095093 17.0615 3779.8 7223.0 111.182 29.69 47.18 1.02466 983 
180.000 25.50698 2.35763 1.006619 16.2023 4159.7 7688.1 113.841 28.59 45.89 1.11655 963 
190.000 24.89597 2.28836 .928508 15.4562 4526.5 8141.6 116.293 27.74 44.84 1.19871 944 
200.000 24.30546 2.22676 .859304 14.8076 4882.5 8585.3 118.568 27.06 43.94 1.27147 926 
2lU.llUU 23.73527 1..17167 .797789 14.2432 5228.9 9020.7 120.693 26.'0 43.1' 1. 33:527 910 

220.000 23.18512 2.12214 .742933 13.7519 5566.9 9448.7 122.684 26 • .02 42.45 1.39101 894 
23.0.000 22.65465 2 • .07740 .693861 13.3238 5897.1 9869.8 124.556 25.61 41.80 1.43936 881 
240.000 22.14343 2 • .03681 .649829 12.9509 6220.4 10284.8 126.323 25.24 41.20 1.48.096 868 
2~;o.OOO 21.6S09S 1.99981 .610200 12.6260 6537.1 10694.0 127.993 24.92 40.65 1.51670 857 

. 260.000 21.17666 1.96596 .57443.0 12.3432 6847.9 11097.9 129.577 24.63 40.13 1.54715 847 
27.0.000 2.0.71998 1.93488 .542048 12.0974 7153.1 11496.8 131..083 24.38 39.65 1. 57291 838 
280.000 2.0.28.032 1.90622 .512652 11.8844 7453.2 11891.0 132.516 24.14 39.20 1.59455 829 
290.000 19.K5705 1_117972 _4115894 lL7oo3 774&_4 12280_8 133_11114 23_93 38_77 L612S6 822 

300.000 19.44955 1.85514 .461473 11.5421 8039.1 12666.5 135.192 23.74 38.37 1.62738 816 
310.000 19.05720 1.83225 .439128 11.4068 8325.7 13048.3 136.444 23.57 38.00 1.63940 810 
320.000 18.67940 1.81090 .418633 11.2921 8608.4 13426.5 137.644 23.41 37.64 1.64899 805 
330.000 18.31554 1.79091 .399789 11.1959 8887.4 13801.3 138.797 23.27 37.31 1.65645 800 
340.000 17.96504 1.77214 .382424 11.1164 9163.1 14172.8 139.907 23.14 37.00 1.66204 796 
350.000 17.62732 1.75449 .366386 11.0517 9435.7 14541.4 140.975 23.03 36.71 1.66602 793 
360.000 17.30182 1.73785 .351543 11.0006 9705.3 14907.1 142.005 22.93 36.44 1.66870 790 
370.000 16.98801 1.72212 .337778 10.9616 9972.3 15270.2 142.999 22.84 36.18 1.67005 787 
380.000 16.68536 1.70721 .324986 10.9337 10236.8 15630.8 143.961 22.76 35.94 1.67033 785 
390.000 16.39337 1.69306 .313077 10.9156 10499.1 15989.1 144.892 22.69 35.72 1.66970 783 
400.000 16.11157 1.67961 .301970 10.9065 10759.2 16345.2 145.793 22.63 35.51 1.66828 781 
410.000 15.83948 1.66679 .291590 10.9056 11017.4 16699.4 146.668 22.58 35.32 1.66618 780 
420.000 15.57667 1.65456 .281875 10.9120 11273.8 17051.7 147.517 22.54 35.14 1.66348 779 
430.000 15.32271 1.64287 .272767 10.9250 11528.6 17402.3 148.342 22.50 34.98 1.66018 778 
440.000 15.07719 1.63167 .264214 10.9440 11782.0 17751.2 149.144 22.48 34.82 1.65655 778 
450.000 14.83974 1.62094 .256169 10.9685 12033.9 18098.7 149.926 22.46 34.68 1.65244 777 
470.000 14.38755 1.60074 .241443 11.0318 12534.4 18789.8 151.428 22.44 34.44 1.64356 777 
500.000 13.76111 1.57320 .222253 11.1562 13278.1 19818.3 153.549 22.45 34.14 1.62869 778 
550.000 12.83595 1.53326 .196263 11.4204 14505.0 21516.6 156.787 22.56 33.82 1.60182 781 
600.000 12.03372 1.49919 .175762 11.7318 15724.4 23203.4 159.722 22.76 33.67 1.57439 787 
650.000 11-33100 1_46969 _159194 12_0723 16942.9 2411115_7 162.415 23.01 33.64 1.54767 793 
700.000 10.70981 1.44386 .145528 12.4311 18165.3 26568.8 164.910 23.30 33.69 1.52216 801 
750.000 10.15625 1.42106 .134060 12.8024 19394.5 28256 • .0 167.238 23.60 33.80 1.49830 809 
800.000 9.65950 1.40075 .124295 13.1855 20632.5 29949.7 169.424 23.90 33.95 1.47606 817 
850.000 9.21105 1.38254 .115880 13.5789 21880.4 31651.2 171-487 24.21 34.11 1.45538 826 
900.000 8.80407 1.36609 .108551 13.9810 23138.7 33361.2 173.441 24.50 34.29 1.43619 835 
950.000 8.43295 1.35115 .10211.0 14.3904 24407.5 35079.9 175.300 24.78 34.46 1.41838 845 

1000.000 8.09310 1.33749 .096404 14.8055 25686.8 36807.4 177.072 25.05 34.64 1.40184 854 
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TABLE 15. Properties of carbon monoxide along isobars - Continued 

TIK E H S Cv Cp W 
J/mol J mol-1K-1 mls 

100.000000 MPa 

88.317 32.36359 4.20787 2.660235 34.2231 422.7 3512.6 78.716 36.69 54.12 .17026 1342 
90.000 32.23307 4.14591 2.603633 33.6479 501.1 3603.5 79.734 36.32 53.77 .18657 1333 

100.000 31.46975 3.82182 2.303569 30.5959 950.8 4128.5 85.254 33.37 50.88 .29624 1290 
110.000 30.72718 3.55835 2.054297 28.0540 1360.5 4615.0 89.901 29.17 46.70 .42140 1266 
120.000 30.00512 3.34031 1.844170 25.9049 1719.2 5051.9 93.720 24.18 41.68 .55594 1262 
130.000 29.30331 3.15721 1.6649R3 24.06R6 2027.1 543(}.n 9n.'QQ 12.03 3Q47 .6(}Q43 1)40 

140.000 28.62154 3.00153 1.510760 22.4880 2446.6 5940.5 100.497 38.57 55.92 .84233 1078 
150.000 27.95965 2.86775 1.377017 21.1206 2896.4 6473.0 104.172 33.97 51.20 .97536 1066 
160.000 27.31754 2.75171 1.260305 19.9334 3310.6 6971.2 107.389 31.57 48.66 1.09643 1047 
170.000 26.69510 2.65023 1.157913 18.9002 3702.8 7448.8 110.284 30.02 46.95 1.20536 1027 
180.000 26.09220 2.56083 1.067667 17.9993 4079.0 7911.6 112.930 28.91 45.66 1.30191 1007 
190.000 25.50869 2.48154 .987800 17.2125 4442.5 8362.7 115.369 28.06 44.61 1.38683 988 
200.000 24.94435 2.41080 .916851 16.5244 4795.4 8804.3 117.633 27.37 43.73 1.46080 970 
210.000 24.39889 2.34733 .853603 15.9219 5139.0 9237.6 119.748 26.80 42.95 1.52455 954 
220.000 23.87199 2.29009 .797034 15.3937 5474.5 9663.5 121.729 26.32 42.25 1.57930 939 
230.000 23.36322 2.23822 .746276 14.9301 5802.6 10082.8 123.593 25.90 41.62 1.62590 925 
240.000 22.87213 2.19102 .700592 14.5229 6123.9 10496.0 125.352 25.53 41.03 1.66519 912 
250.000 22.39823 2.14788 .659352 14.1651 6439.0 10903.6 127.016 25.20 40.49 1.69819 901 
260.000 21.94100 2.10831 .622016 13.8:507 6748.3 11306.0 128.'94 24.90 39.99 1.72'60 891 
270.000 21.49988 2.07188 .588118 13.5745 7052.3 11703.5 130.094 24.64 39.52 1.74812 881 
280.000 21.07431 2.03823 .557257 13.3321 7351.4 12096.5 131.523 24.40 39.08 1.76637 873 
290.000 20.66372 2.00705 .529088 13.1197 7645.8 12485.2 132.887 24.18 38.67 1.78090 865 
300.000 20.26756 1.97807 .503309 12.9340 7935.9 12869.9 134.192 23.98 38.28 1.79220 858 
310.000 19.88527 1.95106 .479659 12.7723 8222.1 13250.9 135.441 23.80 37.92 1.80072 852 
320.000 19.51629 1.92582 .457912 12.6321 8504.5 13628.4 136.639 23.63 37.58 1.80681 846 
330.000 19.16009 1.90218 .437867 12.5112 8783.4 14002.6 137.791 23.49 37.26 1.81082 841 
340.000 18.81615 1.87998 .419351 12.4077 9059.1 14373.7 138.898 23.35 36.96 1.81303 837 
350.000 18.48397 1.85909 .402211 12.3200 9331.8 14741.9 139.966 23.23 36.68 1.81369 833 
360.000 18.16305 1.83938 .386313 12.2466 9601.7 15107.4 140.995 23.12 36.42 1.81312 829 
370.000 17.85293 1.82076 .371537 12.1862 9869.0 15470.4 141.989 23.03 36.18 1.81131 826 
380.000 17.55314 1.80312 .357778 12.1376 10134.0 15831.0 142.951 22.94 35.95 1.80853 824 
390.000 17.26325 1.78639 .344944 12.0997 10396.7 16189.4 143.882 22.87 35.73 1.80491 821 
400.000 16.98283 1.77049 .332950 12.0717 10657.4 16545.7 144.184 22.80 35.54 1.80059 B19 
410.000 16.71149 1.75535 .321722 12.0525 10916.2 16900.1 145.659 22.74 35.35 1.79567 817 
420.000 16.44884 1.74092 .311196 12.0415 11173.3 17252.7 146.509 22.70 35.18 1.79026 816 
430.000 16.19450 1.72714 .301310 12.0379 11428.8 17603.7 147.335 22.66 35.02 1.78431 815 
440.000 15.94812 1. 71396 .292013 12.0411 11682.9 17953.2 148.138 22.62 34.88 1.77813 814 
450.000 15.70936 1.70135 .283256 12.0506 11935.6 18301.2 148.921 22.60 34.74 1. 77154 813 
470.000 15.25343 1.67764 .267195 12.0860 12437.7 18993.6 150.426 22.57 34.50 1.75796 812 
500.000 14.6190':; 1.64541 .246205 12.1737 13183.8 20024.2 1.52.'52 22.57 34.22 1.7J658 811 

550.000 13.67652 1.59892 .217671 12.3894 14414.9 21726.7 155.797 22.67 33.91 1.70019 813 
600.000 12.85398 1.55946 .195089 12.6648 15638.3 23417.9 158.740 22.85 33.76 1.66462 817 
650.000 12.12975 1.52545 .176797 12.9792 16860.5 25104.7 161.440 23.09 33.73 1.63091 822 
700.000 11.48683 1.49577 .161688 13.3193 18086.2 26791.9 163.941 23.36 33.77 1.59936 829 
750.000 10.91187 1.46961 .148997 13.6765 19318.6 28482.9 166.275 23.65 33.88 1.57024 836 
800.000 10.39425 1.44637 .138183 14.0453 20559.5 30180.2 168.465 23.95 34.02 1.54338 843 
850.000 9.92552 1.42558 .128856 14.4244 21810.0 31885.1 170.532 24.25 34.18 1.51864 851 
900.000 9.49890 1.40685 .120727 14.8130 23070.8 33598.4 172.491 24.54 34.35 1.49585 860 
950.000 9.10884 1.38988 .113577 15.2099 24342.0 35320.4 174.352 24.82 34.53 1.47482 869 

1000.000 8.75077 1.37441 .107240 15.6138 25623.5 37051.1 176.128 25.08 34.70 1.45539 878 

6. Acknowledgments port from the NBS Office of Standard Reference Data is 

Neil A. Olien recognized the need for work on carbon 
gratefully acknowledged. 

monoxide, researched the references, and provided docu- 7. References 
ments via the Data Center. Robert D. McCarty contributed 
the essential least-squares program providing for con- References not cited in the text are listed in the Bibliography (Sec. 8). 
straints, and James F. Ely kindly indicated the Romberg 

IG. M. N. Alhurquerque, J. C. G. Calado, M. Nunes da Ponte, and A. M. F. numerical integration technique,15 and the method used to 
compute fugacities. Appreciation is expressed to Karen A. 

Palavra, Cryogenics 20,601 (1980). 
3 Anonymous, "The International Practical Temperature Scale of 1968," 

Bowie for devotion in preparing the final manuscript. SUp- Metrologia 5,35 (1969). 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 



THERMOPHYSICAL PROPERTIES OF CARBON MONOXIDE 931 

6S. F. Barreiros, J. C. G. Calado, M. Nunes da Ponte, and W. B. Street, 
Adv. Cryog. Eng. 27, 903 (1982). 

7E. P. Bartlett, H. C. Hetherington, H. M. Kvalnes, and T. H. Tremearne. 
J. Am. Chern. Soc. 52, 1374 (1930). 

13E. Cardoso, "A l'Etude du Point Critique de Quelques Gaz Difficilement 
LiquefiabJes: Azote, Oxyde de Carbone, Oxygene, Methan," J. Chirn. 
Phys. Phys.-Chirn. BioI. 13, 312 (1916). 

15B. Carnahan. H. A. Luther. and J. 0. Wilkes. Applied Numerical Methods 
(Wiley, New York, 1969), p. 90 (repeated interval halving and Romberg 
integration). 

16J. O. Clayton and W. F. Giauque, J. Am. Chern. Soc. 54, 2610(1932); also 
J. Am. Chern. Soc. 55,5071 (1933) Correction. 

18K. Clusius, U. Piesbergen, and E. Yarde, "Ergebnisse der Tiefternperatur
forschung XXXIII. Die Schmelzkurve von Kohlenoxyd bis 250 Atm. und 
sein Volumensprung am SchmeJzpunkt," Helv. Chim. Acta 43, 2059 
(1960). 

23W. E. Deming and L. E. Shupe, Phys. Rev. 38, 2245 (1931). 
34R. D. Goodwin, J. Res. Natl. Bur. Stand. 83, 325 (1978). 
35R. D. Goodwin, in Equations o/State in Engineering and Research, edited 

by K. C. Chao and R. L. Robinson, Jr., Adv. Chern. Ser. 182 (American 
Chemical Society, Washington, DC, 1979), Chap. 19, pp. 345-364. 

36R. D. Goodwin, Cryogenics 23, 403 (1983). 
37R. D. Goodwin, Natl. Bur. Stand. (U.S.) Interagency Report No. NBSIR 

83-1694, 1983. 
38R. D. Goodwin and W. M. Haynes, Natl. Bur. Stand. (U.S.) Monogr. 170 

(1982). 
39R. D. Goodwin and W. M. Haynes, Natl. Bur. Stand. (U.S.) Tech. Note 

1051 (1982). 
42W. M. Haynes, Cryogenics 18, 621 (1978). 
43W. M. Haynes, M. J. Hiza, and N. V. Frederick, Rev. Sci. Instrum. 47, 

1237 (1976). 
44W. M. Haynes and R. D. Goodwin, Natl. Bur. Stand. (U.S.) Monogr. 169 

(1982). fl 

45J.Hilsenrath, C. W. Beckett, W. S. Benedict, L. Fano, H. J. Hoge, J. F. 
Masi, R. L. Nuttall, Y. S. Touloukian, and H. W. Woolley, Natl. Bur. 
Stand. (U.S.) Circ. 564 (1955). 

46J. G. Hust, Cryogenics 9,443 (1969). 
47J. G. Hust and R. B. Stewart, Natl. Bur. Stand. (U.S.) Tech. Note 202 

(1963). 
50 A. S. Leah, in Thermodynamic Functions o/Gases, edited by F. Din (But

terworths, London, 1956), Vol. 1, pp. 135-161. 
s2E. Mathias and C. A. Crommelin, "Sur l'oxyde de carbone et },helium," 

Commun. Phys. Lab. Univ. Leiden Suppl. No. 79 (1936); Ann. Phys. 
(Paris) 11, 137 (1936). 

53E. Mathias and C. A. Crommelin, "Rapport sur Ie Diametre Rectiligne," 
Septieme Congres International due Froid (The Hague-Amsterdam), 
1936, pp. 96-102. 

56R. D. McCarty. in Experimental Thermodynamics. edited by B. I.e 
Neindre and B. Vodar (Butterworths, London, 1975), Vol. II, Chap. 10. 

s7A. Michels, J. M. Lupton, T. Wassenar, and W. DeGraaif, Physica (Am
sterdam) 18, 121 (1952). 

5BA. Michels, R. J. Lunbeck, and G. J. Wolkers, Physica (Amsterdam) 18, 
128 (1952). 

s9A. Michels, R. J. Lunbeck, and G. J. Wolkers, Appl. Sci. Res. Sect. A 3, 
253 (1953). 

6OA. Michels, T. Wassenaar, and Th. N. Zwietering, Physica (Amsterdam) 
18, 160 (1952). 

6ZJ. C. Mullins, B. S. Kirk, and W. T. Ziegler, Technical Report No.2, 
Georgia Institute of Technology, Atlanta, GA, 1963. 

63Jiro Osugi, "Thermophysical Properties of CO. Report of the Physical 
and Chemical Property Data," in Fluid Property Data Vol. 1 (Promotion 
Bureau, Science and Technology Agency, Japan, 1978) (In Japanese, Eng
lish tables, figures, and references), via High Pressure Data Center of 
Japan, Department of Chemistry, Kyoto University, Kyoto 606, Japan. 

65S. L. Robertson and S. E. Babb, Jr., J. Chem. Phys. 53, 1094 (1970). 
74M. J. Terry, J. T. Lynch, ~f. Bunclark, t:tal., 1. Chern. Thcnnodyn. I, 413 

(1969). 
SIT. T. H. Verschoyle, Trans. R. Soc. London Ser. A 230, 189 (1931). 

8. Bibliography 
2E. Ancona, G. Boato, and G. Casanova, "Vapor Pressure ofIsotopic Li
quids. IV. CO, N 2, O2 Above Boiling-Point," Nuovo Cimento 24, 111 

(1962). 
4T. Atake, H. Suga, and H. Chihara, "Anomaly in the Heat Capacity of 
Crystalline Carbon Monoxide at 18 K Associated with Orientational Or
dering," Chern. Lett. 6,567 (1976). 

sE. C. C. Baly and F. G. Donnan, "The Variation with Temperature of the 
Surface Energies and Densities of Liquid Oxygen, Nitrogen, Argon, and 
Carbon Monoxide," J. Chem. Soc. 81 (93),907 (1902). 

aG. A. Bottomley, D. S. Massie, and R. Whytlaw-Gray, "A Comparison of 
the Compressibilities of Some Gases with That of Nitrogen at Pressures 
Below One Atmosphere," Proc. R. Soc. London Ser. A 200,201 (1950). 

9J. Brewer, "Determination of Mixed Virial Coefficients," Report No. 
MRL 2915-C, Midwest Research Institute, Kansas City, MO, 1967. 

10J. C. Burfurd and O. M. Graham, "Heat Capacities of °2, N z, CO, and 
NO at Low Temperatures," Can.·J. Phys. 47, 23 (1969). 

IlL. N. Canjar and F. S. Manning, Thermodynamic Properties and Reduced 
Correlations/or Gases (Gulf, Houston, TX, 1967), Chap. 16. 

12E. Cardoso, "Experimental Determination of the Critical Constants of 
Oxygen, Nitrogen, Carbon Monoxide and Methane," Arch. Sci. Phys. 
Nat. 39, 400 (1916). 

14E. Cardoso, "Densities of Coexistent Phases of Methane and of Carbon 
Monoxide," Arch. Sci. Phys. Nat. 39,403 (1916). 

17K. Clusius, "Wird die Schmelzscharfe durch Isotopie Beeinflusst? Die 
Tripelpunktsdrucke der Gase CO, A, N20, HCl and HBr," Z. Phys. 
Chem. (Leipzig) B49, 1 (1941). 

19K. Clusius and W.Teske, "Dampfdrucke und Dampfdruckkonstante des 
Kohlenoxyds," Z. Phys. Chem. Ab. B 6,135 (1929). 

20J. F. Connolly, "Virial Coefficients of Carbon Monoxide-Hydrocarbon 
Mixtures," Phys. Fluids 7, 1023 (1964). 

21C. A. Crommelin, W. J. Bijleveld, and E. G. Brown, "Vapor Pressures, 
Critical Point and Triple Point of Carbon Monoxide," Commun. Kamer
lingh Onnes Lab. Univ. Leiden No. 217b(1931); K. Akad. Amsterdam 34, 
1314 (1931). 

22E. W. Deming and L. S. Deming, "Some Physical Properties of Com
pressed Gases. IV. The Entropies of Nitrogen, Carbon Monoxide and 
Hydrogen," Phys. Rev. 45,109 (1934). 

24J. H. Dymond and E. B. Smith, The Virial Coefficients o/Gases and Mix
tures (Oxford University, Fairlawn, NJ, 1979). 

25F. O. EIlenwood, N. Kulik, and N. R. Gay, "The Specific Heats of Certain 
Gases Over Wide Ranges of Pressures and Temperatures (Air, CO, CO2, 

CH4, C2H 4, Hz, N 2, and O2),'' Bulletin No. 30, Cornell University Engi
neering Experiment Station, Ithaca, NY, 1942. 

2~. Estreicher and J. Bobotek, "Zur Kenntnis des Verhaltens von Kohlen
oxyd bei Niedrigen Temperaturen," Bull. Int. Acad. Sci. Cracovie, 451 
(1913). 

27 A. Eucken, "On the Thermal Behavior of Some Compressed and Con
densed Gases at Low Temperatures," Verh. Dtsch. Phys. Ges. 18, 4 
(1916). 

28 A. Eucken and K. Von Luede. "The Specific Heats of Gases at Medium 
and High Temperatures. I. The Specific Heats of the Gases: Air, Nitrogen, 
Oxygen, Carbon Monoxide, Carbon Dioxide, Nitrous Oxide and Meth
ane Between 0° and 220 ·C," Z. Phys. Chern. Abt. B 5,413 (1929). 

29E. K. Gill and J. A. Morrison, "Thennodynamic Properties of Condensed 
CO," J. Chern. Phys. 45, 1585 (1966). 

30J. A. Goff and S. Gratch, "Zero Pressure Properties of Carbon Monoxide 
and Nitrogen, "Trans. ASME 72, 741 (1950). 

31S. Goig-Botella, "La Compresibilidad del Oxido de Carbono a 0° y ala 
Temperatura Ambiente Entre 50 y 130 Atmosferas," An. Soc. Esp. Fis. 
Quim.27, 315 (1929). 

32S. Goig, "Compressibilite de l'oxyde de carbon a 0° au-dessus de 50 Atmo
spheres," C. R. Acad. Sci. 189,246 (1929). 

33S. Goig, "The Compressibility of Carbon Monoxide at 0° and at Ordinary 
Temperature Between 50 and 130 Atmospheres," J. Chirn. Phys. Phys.
Chirn. BioI. 27, 212 (1930). 

40S. Gratch, "IV. Vapor Pressure, Specific Volume, p-v-T data for 
H 2, Nz, O2, CO, CO2, Air, He, A, Hg," Trans. ASME 70, 625 (1948). 

41 K. R. Hall and P. T. Eubank, "Empirical DC5cription of the Liquid-Vapor 

Region Based Upon Coexistence Data," Ind. Eng. Chem. Fundarn. 15, 
323 (1976). 

48R. Kaishev, "On the Problem of the Entropy of Carbon Monoxide," Z. 
Phys. Chem. Abt. B 40,273 (1938). 

4~. H. Keesom, A. Bijl, and J. F. A. A.Van Ierland, "Les Diagramrnes 
Logp, W du Monoxyde de Carbone et de ]'oxygene," Appl. Sci. Res. Sect. 
A 5,349 (1955). 

51J. M. Lupton, Molecular Interactions in Carbon Monoxide and Nitrogen, 
Ph.D. thesis (University of Amsterdam, 1954) (Academic Preprint). 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 



ROBERT D. GOODWIN 

"IE. Mathias, C. A. CromIlH·!in. \\', ,I llljkvdd. I'h. P. Grigg, "La Curhe 
des Densites du Liquidc (~I dt' 1;1 VHI'!'lll's:lIIlI'C1i ct Ie Diametre Rectiligne 
de l'oxyde de carbone," ('on IIflljll, KMllrrlingh Onnes Lab. Univ. Leiden 
221b; Proc. Akad. AII\>;I,rditlll J5, 551 (1932). 

55V.Mathot, L. A. K. SllIv('\cy. J. A. Young, and N. G. Parsonage, "Ther
modynamic Propcrltt'~ of the System Methane Plus Carbon Monoxide at 
90.67 DegH'cs K," Trans. Faraday Soc. 52, 1488 (1956). 

61J. S. Mucntcr. "Electric Dipole Moment of Carbon Monoxide," J. Mol. 
Spectrosc. 55,490 (1975). 

My. Richterova, "Application of Benedict-Webb-Rubin Equation to De
termine the State Behavior of Carbon Monoxide, Argon, Oxygen and 
Hydrogen," Chern. Prum. 18, 8 (1968). 

66C. Schlatter. "On the Compre. .. Ilibility at O· and Below 1 Atmosphere and 
the Departure from Avogadro's Law of Several Gases. VI. Carbon Mon
oxide, Nitric Oxide, and Hydrochloric Acid," J. Chim. Phys. Phys.
Chim. BioI. 27, 44 (1930). 

67G. A. Scott, "The Isotherms of H 2, CO, and Their Mixtures," Proc. R. 
Soc. (London) Ser. A 125, :,BU (J9ZY). 

68G. G. Sherratt and E. Griffiths, "The Determination ofthe Specific Heat 
of Gases at High Temperatures by the Sound Velocity Method. I. Carbon 
Monoxide," Proc. R. Soc. (London) Ser. A 147, 292 (1934). 

69J'. Shimoda, "Vapor Pressure of Carbon Monoxide in Condensed 
Phases," Bun. Chern. Soc. Jpn. 42, 2815 (1969). 

7D-f. Shimoda, T. Atake, H. Chihara, Y. Mashiko, and S. Seki, "Construc
tion of Condensed Gas Calorimeter," Kogyo Kagaku Zasshi 69, 1619 
(1966); J. Chern. Soc. Jpn. (Industrial Chemistry Section) 69, 1619 (1966). 

71R. Stevenson, "Compressions and Solid Phases of CO 2' CS2, COS, O2, and 
CO," J. Chern. Phys. 27,673 (1957). 

J. Phys. Chern. Ref. Data, Vol. 14, No.4, 1985 

72R. Techo, "A Bibliography of Thermodynamic Networks of Pure Sub
stances," M.S. thesis (Georgia Institute of Tecbnology, 1958). 

73 A. S. Teja, S. I. Sandler, and N. C. Patel, "A Generalization ofthe Corre
sponding States Principle Using Two Non-Spherical Reference Fluids," 
Chern. Eng. J. (Lausanne) 21, 21 (1981). 

75y. S. Touloukian, Thermodynamic Properties o/Carbon Monoxide, Natl. 
Bur. Stand. (U.S.} Report No. 2568, 1953, apparently not available (out of 
print). 

76D. T. A. Townend and L. A. Bhatt, "Isotherms of Hydrogen, Carbon 
Monoxide, and Their Mixtures," Proc. R. Soc. London Ser. A 134,502 
(1932). 

77A. Van Itterbeek and P. Mariens, "Measurements of the Velocity and 
A h~orption of Sonnd in V l'Iriou~ Galle!< Between + l00·C and - 100 ·C. 
Influence of Pressure on the Absorption,"Physica (Utrecht) 4, 609 (1937) 
(for CO, W = 348.4 mls at 18.7 ·C, 0.85 atm). 

78 A. Van Itterbeek and W. Vondoninck, "Measurements on the Velocity of 
Sound in CO and D2 as a Function of Pressure at Temperatures of Liquid 
Oxygen and Liquid Hydrogen," Physica (Utrecht) 10,481 (1943) [data for 
CO at 70< T <90 K, P< 1 atm]. 

79L. J. VanPoolen and W. M. Haynes, "New Approach for Analysis and 
Prediction of Liquid-Vapor Coexistence Densities Including the Critical 
Region," Adv. Cryog. Eng. 27, 839 (1983). 

sON. B. Yargaftik, Tables 0/ the Thermophysical Properties of Liquids and 
Gases in Normal and Dissociated States, 2nd ed. (Halsted, New York, 
1975). 

82H. Zemlin, "Experimental Determination of Integral Joule-Thomson Ef· 
fects in Pure Gases and Binary Mixtures of Gases," Chem.-Ing.-Tech. 43, 
1110 (1971) {graphical results from - 20 to + 50 DC]. 


